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TO 

MY  MOTHER 

THIS  VOLUME  IS  AFFECTIONATELY 
DEDICATED 


PREFACE  TO  THE  FIKST  EDITION 


It  is  hoped  that  this  small  volume  may  fill  a  want  in  the 
already  crowded  field  of  medical  monographs.  The  au- 
thor has  endeavored  to  give  to  the  general  practitioner  a 
readable,  authoritative  essay  on  a  disease  which  is  espe- 
cially an  outcome  of  modern  civilization.  To  that  end  all 
the  available  literature  has  been  freely  consulted,  and  the 
newest  results  of  experimental  research  and  the  recent 
ideas  of  leading  clinicians  have  been  summarized.  The  au- 
thor has  supplemented  these  with  results  from  his  own 
experience,  but  has  thought  it  best  not  to  burden  the  con- 
tents with  case  histories. 

The  stress  and  strain  of  our  daily  life  has,  as  one  of 
its  consequences,  early  arterial  degeneration.  There  can 
be  no  doubt  that  arterial  disease  in  the  comparatively 
young  is  more  frequent  than  it  was  twenty-five  years  ago, 
and  that  the  mortality  from  diseases  directly  dependent 
on  arteriosclerotic  changes  is  increasing.  Fortunately,  the 
almost  universal  habit  of  getting  out  of  doors  whenever 
possible,  and  the  revival  of  interest  in  athletics  for  persons 
of  all  ages,  have  to  some  extent  counteracted  the  tendency 
to  early  decay.  Nevertheless,  the  actual  average  pro- 
longation of  life  is  more  probably  due  to  the  very  great 
reduction  in  infant  mortality  and  in  deaths  from  infectious 
and  communicable  diseases. 

The  wear  and  tear  on  the  human  organism  in  our  mod- 
ern way  of  living  is  excessive.  Hard  work,  worry,  and 
high  living  all  predispose  to  degenerative  changes  in  the 
arteries,  and  so  bring  on  premature  old  age.     The  author 
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has  tried  to  emphasize  this  by  laying  stress  on  the  preven- 
tion of.  arteriosclerosis  rather  than  on  the  treatment  of  the 

fully  developed  disease. 

No  bibliography  is  given,  as  this  is  not  intended  as  a 
reference  book,  but  rather  as  a  guide  to  a  better  apprecia- 
tion and  understanding  of  a  most  important  subject.  It 
has  been  difficult  to  keep  from  wandering  off  into  full  dis- 
cussions of  conditions  incident  to  and  accompanied  by 
arteriosclerosis,  but,  in  order  to  be  clear  in  his  statements 
and  complete  in  his  descriptions,  the  author  has  to  invade 
the  fields  of  heart  disease,  kidney  disease,  brain  disease, 
etc.  It  is  hoped,  however,  that  these  excursions  will  serve 
to  show  how  intimately  disease  of  the  arteries  is  bound 
up  with  diseases  of  all  the  organs  and  tissues  of  the  body. 

Some  authors  have  been  named  when  their  opinions 
have  been  given.  Thanks  are  extended  also  to  many  oth- 
ers to  whom  the  writer  is  indebted,  but  of  whom  no  indi- 
vidual mention  has  been  made. 

The  author  also  takes  this  opportunity  of  expressing 
his  appreciation  of  the  kindness  of  Dr.  D.  L.  Harris,  who 
took  the  microphotographs,  and  to  the  publishers  for  their 
unfailing  courtesy  and  consideration. 

Louis  M.  Warfield. 
St.  Louis,  August,  1908. 


PREFACE  TO  THE  SECOND  EDITION. 


hi  this  second  edition  so  many  changes  and  additions 
have  been  made  that  the  hook  is  practically  a  new  one.  All 
the  chapters  which  were  in  the  previous  edition  have  been 
carefully  revised.  Two  chapters,  "Pathology"  and  "Phys- 
iology," have  been  completely  rewritten  and  brought  up  to 
date.  It  was  thought  best  to  add  some  references  for  those 
who  had  interest  enough  to  pursue  the  subject  further. 
These  references  have  been  selected  on  account  of  the  read- 
iness with  which  they  may  be  procured  in  any  library,  public 
or  private.  Two  new  chapters  have  been  added — one  on 
"The  Physical  Examination  of  the  Heart  and  Arteries," 
the  other  on  "Arteriosclerosis  in  Its  Eelation  to  Life  In- 
surance," and  it  is  hoped  that  these  will  add  to  the  prac- 
tical value  of  the  book. 

Arteriosclerosis  can  scarcely  be  considered  apart  from 
blood  pressure,  and  in  the  view  expressed  within,  with  which 
some  may  not  concur,  high  tension  is  considered  to  be  a 
large  factor  in  the  production  of  arteriosclerosis.  As  the 
data  on  blood  pressure  have  increased,  the  importance  of  it 
has  become  more  evident.  The  chapter  on  "Blood  Pres- 
sure" has  been  wholly  rewritten,  expanded  so  as  to  give 
a  comprehensive  grasp  of  the  essential  features,  and  several 
illustrations  have  been  added  in  order  to  elucidate  the  text 
more  fully.  The  chief  objects  in  view  were  to  make  clear 
to  the  physician  the  technique  and  the  necessity  for  estimat- 
ing both  systolic  and  diastolic  pressures. 

The  author  is  grateful  for  the  kindly  reception  accorded 
the  first  edition.     Xo  one  is  more  keenly  aware  of  the  im- 
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perfections  than  he.  The  necessity  for  a  second  edition  is 
taken  to  mean  that  the  book  lias  found  a  place  for  Itself 
and  has  been  of  use  to  some. 

The  author  hopes  that  this  new  edition  will  fulfil]  ade- 
quately the  purpose  for  which  he  prepared  the  book — 
namely,  as  a  practical  guide  to  the  knowledge  and  appre- 
ciation of  a  most  important  and  exceedingly  common 
disease. 

Louis  M.  Wakfield. 

Milwaukee,  May,  1912. 


INTRODUCTION. 

By  William  Sydney  Thayer,  M.D. 

There  is  a  despotism  to  which  the  greater  part  of  man- 
kind is  enslaved,  a  despotism  as  absolute  in  the  republic  as 
in  the  autocracy — the  tyranny  of  words.  The  thought  or 
fancy,  unexpressed,  may  have  its  passing  influence;  ex- 
pressed, the  mere  sound  of  our  own  voice  exercises  upon 
us  a  subtle  influence  which,  as  it  were,  drives  home  the 
idea,  while  repetition  fastens  upon  us  an  impression  which, 
before  we  are  aware  of  it,  has  become  a  conviction — a  part 
of  ourselves. 

A  temi  which  strikes  the  popular  ear  becomes  soon  as- 
sociated, in  the  mind  of  the  average  individual,  with  an 
idea  or  a  picture  which  may  vary  greatly  from  that  of  his 
neighbor,  and  more  yet  from  the  truth.  Nevertheless 
time  and  repetition  fix  the  idea  until  it  is  difficult  to  real- 
ize that  the  word  has  not  to  every  one  the  same  constant 
and  sharply  defined  signification. 

The  prevalence  of  such  popular  words  and  expressions 
in  medicine  is  familiar  to  all.  These  vary  greatly  in  char- 
acter and  origin.  Those  of  older  years  were  usually  ex- 
pressions intended  to  describe  certain  groups  of  clinical 
symptoms,  and  were  based  largely  on  purely  hypothetical 
considerations.  These  terms  must,  of  necessity,  have  been 
rather  indefinite  and  uncertain  in  their  application  even 
among  the  medical  profession,  and  much  more  so  among 
the  general  public.  Such  is  that  commonest  and  most  de- 
testable of  words  which  means  everything  to  everybody 
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and  nothing  under  the  sun  in  itself,  "biliousness."  Such 
has  been  the  term  "malaria"  in  its  popular  sense.  Such 
is,  often  enough,  the  all  too  popular  word  "rheumatism." 
In  more  modern  times,  with  the  development  of  knowledge 
of  pathological  anatomy  and  physiology,  more  accurate 
terms  have  come  into  medicine — some  based  on  anatomical, 
some  on  physiological  changes.  Many  of  these  terms  have 
also  passed  over  into  popular  usage.  And  while,  orig- 
inally, they  designated  specific  anatomical  conditions  or 
physiological  processes,  the  nninstructed  public  associate 
them  naturally  with  groups  of  symptoms,  and  form  many 
and  varied  ideas  as  to  their  significance.  But  to  each  in- 
dividual the  words  mean  something. 

All  this  has  too  often  its  repercussion  on  the  physician 
who,  in  order  to  satisfy  his  patients  who  demand  a  name 
for  the  symptoms  from  which  they  suffer,  is  led,  almost 
unconsciously,  to  use  a  specific  term  in  a  general  way  to 
cover  a  variety  of  conditions  in  which  perhaps  the  exact 
diagnosis  may  not  be  wholly  clear,  until,  by  force  of  habit 
and  repetition,  he  finds,  a  certain  satisfaction  in  hiding  be- 
hind an  empty  term,  and  becomes  himself  a  victim  of  the 
tyranny  of  words.  What  an  array  of  pathological  proc- 
esses has  been  dismissed  under  the  specific  diagnosis  of 
"gastritis"  or  " neuritis"! 

The  study  of  those  changes  in  the  blood  vessels — hyper- 
plastic, degenerative,  or  inflammatory — which  are  the  in- 
heritance of  advancing  years,  and  have  been  so  aptly  called 
"the  rust  of  life,"  is  not  new.  The  term  "arterioscle- 
rosis" was  used  anatomically  by  Lobstein  three-quarters  of 
a  century  ago,  and  the  relations  of  arterial  change  to 
visceral  disease  have  long  been  a  fertile  field  for  specula- 
tion and  study.  But  the  popularization  of  the  term  "ar- 
teriosclerosis" from  a  clinical  standpoint  is  relatively 
recent,     In  later  years,  however,  it  has  definitely  caught 
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the  popular  ear;  it  figures  in  the  newspapers  as  a  "new 
disease";  it  moans  something  to  each  member  of  the  pub- 
lic; it  is  a  diagnosis  satisfying  to  the  anxious  friends  of 
the  patient.  And^  too  often,  the  general  diagnosis  "ar- 
teriosclerosis" has  come  to  satisfy  the  physician  himself 
who,  without  finding  a  definite  explanation  of  the  obscure 
symptoms  of  his  patient,  rests  on  his  oars  with  the  con- 
statation  of  the  tortuous  temporal  or  the  palpable  radial 
of  the  sufferer.  The  term  "arteriosclerosis"  is  fast  com- 
ing to  take  a  place  near  the  throne  once  occupied  by  "ma- 
laria"— it  is  becoming  a  dangerous  word. 

Great  as  is  the  importance  of  arterial  changes  in  rela- 
tion to  many  of  the  ills  to  which  flesh  is  heir,  and  numer- 
ous as  have  been  the  anatomical,  clinical,  and  experimental 
researches  concerning  this  subject,  it  must  be  acknowledged 
that  there  is  much  yet  to  be  learned  with  regard  to  the 
etiology,  the  manner  of  development,  the  nature  of  the 
changes  in  different  parts  of  the  arterial  tree,  their  relation 
to  variations  in  blood  pressure  and  to  visceral  disease,  as 
well  as  concerning  the  relations  of  peripheral  to  central 
changes;  and  there  are  still  wide  differences  of  opinion 
as  to  the  interpretation  of  some  of  the  observations  which 
have  been  made. 

In  view,  therefore,  of  these  considerations,  as  well  as 
of  the  widespread  and  indiscriminate  popular  use  of  the 
term  "arteriosclerosis,"  the  time  would  seem  to  be  pecul- 
iarly fitting  for  the  publication  of  a  brief  and  practical 
consideration  of  the  present  state  of  our  knowledge  con- 
cerning the  nature  and  clinical  bearings  of  arterial  disease, 
such  as  that  which  my  friend,  Dr.  Warfield,  seeks  to  set 
forth. 

There  can  be  no  doubt  that  we  Americans  are  prone  to 
waste  our  energies.  We  do  not  know  how  to  rest  or  to 
conserve  our  strength ;  and  it  is  probably  true,  as  Dr.  War- 
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field  suggests,  that  the  wear  and  tear  of  this  feverish  and 
unreasoning  activity  leaves,  too  often,  an  early  mark  on 
the  cardiovascular  system. 

It  should,  as  he  has  said,  be  the  earnest  endeavor  of  the 
physician  to  prevent  the  premature  development  of  these 
vital  changes  rather  than  to  seek  to  alleviate  symptoms 
after  irreparable  damage  has  been  done. 

Baddeck,  Cape  Breton,  August  26,  1908. 
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ARTERIOSCLEROSIS. 

CHAPTER  I. 
ANATOMY. 

With  the  increased  complexity  of  our  modern  life  comes 
increased  wear  and  tear  on  the  human  organism.  "A  man 
is  as  old  as  his  arteries"  is  an  old  dictum,  and,  like  many 
proverbs,  the  application  to  mankind  today  is,  if  any- 
thing, more  pertinent  than  it  was  when  the  axiom  was 
first  uttered.  Notwithstanding  the  fact  that  the  average 
age  of  mankind  at  death  has  been  materially  lengthened — 
the  increase  in  years  amounting  to  fourteen  in  the  past 
one  hundred  years  of  history — clinicians  and  pathologists 
are  agreed  that  the  diseased  condition  known  as  arteri- 
osclerosis is  present  to  an  alarming  extent  in  persons  over 
forty  years  of  age.  The  great  group  of  cases  of  which 
cardiac  incompetence,  aneurysm,  cerebral  apoplexy,  chronic 
Bright 's  disease,  emphysema,  and  chronic  bronchitis  are 
the  most  frequent  and  important  appear  as  terminal  events 
in  which  arteriosclerosis  has  played  the  primary  part. 

Thus,  in  the  sense  in  which  we  speak  of  tuberculosis  or 
diabetes  as  a  distinct  disease,  we  can  not  so  designate  the 
diseased  condition  of  the  arteries.  The  manifestations  are 
multiform,  and  yet  it  is  convenient  to  treat  the  many 
protean  types  included  under  the  heading  arteriosclerosis 
as  a  particular  disease.  We  shall,  therefore,  consider  ar- 
teriosclerosis as  a  distinct  disease  rather  than  as  a  symp- 
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loin  group,  for,  from  a  clinical  standpoint,  there  is  much 
in  favor  of  regarding  it  as  an  entity. 


Definition. 

Arteriosclerosis  (called  by  some  arteriocapillary  fibro- 
sis, by  others  atherosclerosis)  may  be  defined  as  a  chronic 
disease  of  the  arteries  and  arterioles,  characterized  ana- 
tomically by  increase  or  decrease  of  the  thickness  of  the 
walls  of  the  blood  vessels,  the  initial  lesion  being  a  weak- 
ening of  the  middle  layer  caused  by  various  toxic  or  me- 
chanical agencies.  This  weakness  of  the  media  leads  to 
secondary  effects,  which  include  hypertrophy  or  atrophy 
of  the  inner  layer — and  not  infrequently  hypertrophy  of 
the  outer  layer — connective  tissue  formation  and  calcifi- 
cation in  the  vessels,  and  the  formation  of  minute  aneu- 
rysms along  them.  The  term  arteriocapillary  fibrosis  has 
a  broader  meaning,  but  is  a  cumbersome  phrase,  and  con- 
veys the  idea  that  the  capillary  changes  are  an  essential 
feature  of  the  process,  whereas  these  are  for  the  most  part 
secondary  to  the  changes  in  the  arteries.  The  veins  do 
not  always  escape  in  the  general  morbid  process,  and  when 
these  are  affected  the  whole  condition  is  sometimes  called 
vascular  sclerosis  or  angiosclerosis. 

Wpon  the  anatomical  structure  of  the  arteries  depends, 
as  a  rule,  the  character  and  extent  of  the  arteriosclerotic 
lesions.  For  the  clear  comprehension  of  the  process,  it  is 
necessary  to  keep  in  mind  the  essential  histological  dif- 
ferences between  the  aorta  and  the  larger  and  smaller 
branches  of  the  arterial  tree. 

The  vascular  system  is  often  likened  to  a  central  pump, 
from  which  emanates  a  closed  system  of  tubes,  beginning 
with  one  large  distributing  pipe,  which  gives  rise  to  a  series 
of  tubes,  whose  number  is  constantly  increasing   at  the 
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Bame  time  thai  their  caliber  is  decreasing  in  size.  From 
the  smallest  o(  these  tubes,  larger  and  larger  vessels  col- 
lect the  flowing  blood,  until,  at  the  pump,  two  large  trunks 
of  approximately  the  same  area  as  the  one  large  distribut- 
ing trunk  empty  the  blood  into  the  heart,  thus  completing 
the  circle.  This  is  but  a  rough  illustration,  and,  while  pos- 
sibly useful,  takes  into  account  none  of  the  vital  forces 
which  are  constantly  controlling  every  part  of  the  dis- 
tributing system. 


F>g-  1. — Cross-section  of  a  large  artery  showing  the  division  into  the  three  coats;  in- 
tiina,  media,  adventitia.  The  intima  is  a  thin  line  composed  of  endothelial  cells. 
The  wavy  elastic  lamina  is  well  seen.  The  thick  middle  coat  is  composed  of  muscle 
fibers  and  fibro-elastic  tissue.  The  loose  tissue  on  the  outer  (lower  portion  of  cut) 
side  of  the  media  is  the  adventitia.      (Microphotograph,  highly  magnified.) 


General  Structure  of  the  Arteries. 


The  aorta  and  its  branches  are  highly  elastic  tubes,  hav- 
ing a  smooth,  glistening  inner  surface.     When  the  arteries 
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are  cut  open,  they  present  a  yellowish  appearance,  due  to 
the  large  quantity  of  elastic  tissue  contained  in  the  walls. 
The  elasticity  is  practically  perfect,  being  both  longitudinal 
and  transverse.  The  essential  portion  of  any  blood  vessel 
is  the  endothelial  tube,  composed  of  flat  cells  cemented  to- 
gether by  intercellular  substance  and  having  no  stomal  a 
between  the  cells.  This  tube  is  reinforced  in  different 
ways  by  connective  tissue,  smooth  muscle  fibers,  and  fibro- 
elastic  tissue.  Although  the  gradations  from  the  larger  to 
the  smaller  arteries  and  from  these  to  the  capillaries  and 
veins  are  almost  insensible,  yet  particular  arteries  pre- 
sent structural  characters  sufficiently  marked  to  admit  of 
histological  differentiation. 

The  whole  vascular  system,  including  the  heart,  has  an  en- 
dothelial lining,  which  may  constitute  a  distinct  inner  coat, 
the  tunica  intima,  or  may  be  without  coverings,  as  in  the  case 
of  the  capillaries.  The  intima  (Fig.  1)  consists  typically 
of  endothelium,  reinforced  by  a  variable  amount  of  fibro- 
elastic  tissue,  in  which  the  elastic  fibers  predominate.  The 
tunica  media  is  composed  of  intermingled  bundles  of  elas- 
tic tissue,  smooth  muscle  fibers,  and  some  fibrous  tissue. 
The  adventitia  or  outer  coat  is  exceedingly  tough.  It  is 
usually  thinner  than  the  media,  and  is  composed  of  fibro- 
elastic  tissue.  '  This  division  into  three  coats  is,  however, 
somewhat  arbitrary,  as  in  the  larger  arteries  particularly 
it  is  difficult  to  discover  any  distinct  separation  into  layers. 

The  muscular  layer  varies  from  single  scattered  cells,  in 
the  arterioles,  to  bands  of  fibers  making  up  the  body  of  the 
vessel  in  the  medium  sized  arteries  and  veins. 

There  is  elastic  tissue  in  all  but  the  smallest  arteries, 
and  it  is  also  found  in  some  veins.  It  varies  in  amount 
from  a  loose  network  to  dense  membranes.  In  the  intima 
of  the  larger  arteries  the  elastic  tissue  occurs  as  sheets, 
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which  under  the  microscope  appear  perforated  and  pitted, 
the  so-called  fenestrated  membrane  of  Henle. 

The  nutrient  vessels  of  the  arteries  and  veins,  the  vasa 
vase  nun,  are  present  in  all  the  vessels  except  those  less 
than  one  millimeter  in  diameter.  The  vasa  vasorum  course 
in  the  external  eoat  and  send  capillaries  into  the  media, 
supplying-  the  outer  portion  of  the  coat  and  the  externa 
with  nutritive  material.  The  nutrition  of  the  intima  and 
inner  portion  of  the  media  is  obtained  from  the  Wood  cir- 
culating through  the  vessel.  Lymphatics  and  nerves  are 
also  present  in  the  middle  and  outer  layers  of  the  vessels. 

Arteries. 

The  structure  of  the  arteries  varies  notably,  depending 
upon  the  size  of  the  vessel.  A  cross  section  of  the  thoracic 
aorta  reveals  a  dense  network  of  elastic  fibers,  occupying 
practically  all  of  the  space  between  the  single  layer  of 
endothelial  cells  and  the  loose  elastic  and  connective  tis- 
sue network  of  the  outer  layer.  Smooth  muscle  fibers  are 
seen  in  the  middle  coat,  Tjut,  in  comparison  with  the  mass 
of  elastic  tissue,  they  appear  to  have  only  a  limited  func- 
tion. 

In  a  cross  section  of  the  radial  artery  one  sees  a  wavy 
outline  of  intima,  caused  by  the  endothelium  following  the 
corrugations  of  the  elastica.  The  endothelium  is  seen  as 
a  delicate  line,  in  which  a  few  nuclei  are  visible.  The 
media  is  comparatively  thick,  and  is  composed  of  muscle 
cells,  arranged  in  flat  bundles,  and  plates  of  elastic  tissue. 
Between  the  media  and  the  externa  the  elastic  tissue  is 
somewhat  condensed  to  form  the  external  elastic  mem- 
brane. The  adventitia  varies  much  in  thickness,  being  bet- 
ter developed  in  the  medium-sized  than  in  the  large  arte- 
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ries.  It  is  composed  of  fibrous  tissue  mixed  with  elastic 
fibers. 

"Followed  toward  the  capillaries,  the  coats  of  the  artery 
gradually  diminish  in  thickness,  the  endothelium  resting 
directly  upon  the  internal  elastic  membrane  so  long  as  the 
latter  persists,  and  afterward  on  the  rapidly  attenuating 
media.  The  elastica  becomes  progressively  reduced  until 
it  entirely  disappears  from  the  middle  coat,  which  then  be- 
comes a*  purely  muscular  tunic,  and,  before  the  capillary  is 
reached,  is  reduced  to  a  single  layer  of  muscle  cells.  In 
the  precapillary  arterioles  the  muscle  no  longer  forms  a 
continuous  layer,  but  is  represented  by  groups  of  fiber  cells 
that  partially  wrap  around  the  vessel,  and  at  last  are  re- 
placed by  isolated  elements.  After  the  disappearance  of 
the  muscle  cells  the  blood  vessel  has  become  a  true  capil- 
lary. The  adventitia  shares  in  the  general  reduction,  and 
gradually  diminishes  in  thickness  until,  in  the  smallest  ar- 
teries, it  consists  of  only  a  few  fibroelastic  strands  outside 
the  muscle  cells."     (Piersol's  Anatomy.) 

The  large  arteries  differ  from  those  of  medium  size 
mainly  in  the  fact  that  there  is  no  sharp  line  of  demarca- 
tion between  the  intima  and  the  media.  There  is  also  much 
more  elastic  tissue  distributed  in  firm  bundles  throughout 
the  media,  and  there  are  fewer  muscle  fibers,  giving  a 
more  compact  appearance  to  the  artery  as  seen  in  cross 
section.  The  predominance  of  elastic  tissue  permits  of 
great  distention  by  the  blood  forced  into  the  artery  at 
every  heartbeat,  the  caliber  of  the  tube  being  less  markedly 
under  the  control  of  the  vasomotor  nerves  than  is  the  case 
in  the  small  arteries,  where  the  muscle  tissue  is  relatively 
more  developed.  The  adventitia  of  the  large  arteries  is 
strong  and  firm,  and  is  made  up  of  interlacing  fibroelastic 
tissue,  of  which  some  of  the  bundles  are  arranged  longi- 
tudinally. 
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Veins. 


The  walls  of  the  veins  are  thinner  than  those  of  the  ar- 
teries; they  contain  much  less  elastic  and  muscular  tissue, 
and  are,  therefore,  more  flaccid  and  less  contractile.  Many 
veins,  particularly  those  of  the  extremities,  are  provided 
with  cup-like  valves  opening  toward  the  heart.  These 
valves,  when  closed,  prevent  the  return  of  the  blood  to  the 
periphery  and  distribute  the  static  pressure  of  the  blood 
column.  The  bulgings  caused  by  the  valves  may  be  seen 
in  the  superficial  veins  of  the  arm  and  leg.  There  are  no 
valves  hi  the  veins  of  the  neck,  where  there  is  no  necessity 
for  such  a  protective  mechanism,  gravity  sufficing  to  drain 
the  venous  blood  from  the  cranial  cavity. 

Capillaries. 

These  are  endothelial  tubes  in  the  substance  of  the  or- 
gans, the  tissue  of  the  organ  giving  them  the  necessary 
support.  They  are  the  final  subdivisions  of  the  blood  ves- 
sels, and  the  vast  capillary  area  offers  the  greatest  amount 
of  resistance  to  the  blood  flow,  thus  serving  to  slow  the 
blood  stream  and  allowing  time  for  nutritive  substances 
or  waste  products  to  pass  from  and  to  the  blood.  Usually 
the  capillaries  are  arranged  in  the  form  of  a  network, 
the  channels  in  any  one  tissue  being  of  nearly  uniform  size, 
and  the  closeness  of  the  mesh  depending  upon  the  organ. 
Thus,  in  the  lung  the  mesh  wTork  is  closest;  in  organs  of 
great  functional  activity — as  in  the  kidneys,  the  thyroid, 
the  liver,  etc. — there  is  an  enormous  capillary  network. 

The  capillaries  have  no  nerve  supply,  but  are  flushed  or 
emptied  entirely  by  the  dilatation  or  contraction  of  the  small 
arteries  (arterioles).  The  capillary  resistance  really  de- 
pends to  a  great  extent  on  the  behavior  of  the  very  small 
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arteries,  in  which  are  a  few  muscle  cells  sufficient  to  close 
the  lumen  of  the  vessel  when  excessively  stimulated  and 
thus  shut  off  a  capillary  area.  When  this  happens  to  great 
numbers  of  the  smallest  arteries,  parts  of  organs  or  whole 
organs  may  be  rendered  anemic,  and,  in  the  case  of  the  fin- 
gers or  toes,  small  portions  may  actually  become  gan- 
grenous. 


CHAPTER  II. 
PATHOLOGY. 

The  whole  subject  of  the  pathology  of  arteriosclerosis  has 
been  much  enriched  by  the  study  of  the  experimental  lesions 
produced  by  various  drugs  and  micro-organisms  upon  the 
aortas  of  rabbits.  Simple  atheroma  must  not  be  confused 
with  the  lesions  of  arteriosclerosis.  The  small  whitish  or 
yellowish  plaques  so  frequently  seen  on  the  aorta  and  its 
main  branches,  may  occur  at  any  age,  and  have  seemingly 
no  great  significance.  Such  plaques  may  grow  to  the  size 
of  a  dime  or  larger,  and  even  become  eroded.  They  repre- 
sent fatty  degeneration  of  the  intima  which,  at  times,  has 
no  demonstrable  cause;  at  times  follows  in  the  course  of 
various  diseases,  and  undoubtedly  is  due  to  disturbances  of 
nutrition  in  the  intima.  Except  for  the  remote  clanger  of 
clot  formation  on  the  uneven  or  eroded  spot,  these  places 
are  of  no  special  significance,  and  are  not  to  be  confused 
with  the  atheroma  of  nodular  sclerosis. 

The  lesions  of  arteriosclerosis  are  of  a  different  char- 
acter. It  has  been  customary  to  differentiate  three  types : 
(1)  nodular;  (2)  diffuse;  (3)  senile.  It  must  be  understood 
that  this  is  not  a  classification  of  distinct  types.  As  a  rule 
in  advanced  arteriosclerosis,  lesions  representing  all  types 
and  all  grades  are  found.  The  nodular  type,  however,  may 
occur  in  the  aorta  alone,  the  branches  remaining  free.  This 
is  most  often  found  in  syphilitic  sclerosis  where  the  lesion  is 
confined  to  the  ascending  portion  of  the  arch  of  the  aorta. 

The  retrogressive  changes  of  advancing  years  can  not 
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be  rightly  termed  disease,  yet  it  becomes  necessary  to  re- 
gard  them  as  such,  for  the  senile  changes,  as  we  si ) all  sec, 
may  be  but  the  advanced  stages  of  true  arteriosclerosis. 
Much  depends  on  the  nature  of  the  arterial  tissue  and  much 
on  the  factors  at  work  tending  to  injure  the  tissue.  A  man 
of  forty  years  may  therefore  have  the  calcified,  pipe  stem 
arteries  of  a  man  of  eighty.  Our  parents  determine,  to 
great  extent,  the  kind  of  tissue  with  which  we  start  life. 
The  arteries  are  elastic  tubes  capable  of  much  stretching 
and  abuse.  In  the  aorta  and  large  branches  there  is  much 
elastic  tissue  and  relatively  little  muscle.  When  the  vessels 
have  reached  the  organs,  they  are  found  to  be  structurally 
changed  in  that  there  is  in  them  a  relatively  small  amount 
of  elastic  tissue  but  a  great  deal  of  smooth  muscle.  This 
is  a  provision  of  nature  to  increase  or  decrease  the  supply 
of  blood  at  any  point  or  points. 

The  aorta  and  the  large  branches  are  distributing  tubes 
only.  It  is  after  all  in  the  arterioles  and  smaller  arteries 
that  the  lesions  of  arteriosclerosis  do  the  most  damage.  A 
point  to  be  emphasized  is  that  the  whole  arterial  system  is 
rarely,  if  ever,  attacked  uniformly.  That  is,  there  may  be 
a  marked  degree  of  sclerosis  in  the  aorta  and  coronary 
arteries  with  very  little,  if  any,  change  in  the  radials.  On 
the  contrary,  a  few  peripheral  arteries  only  may  be  the  seat 
of  disease.  A  case  in  point  was  seen  at  autopsy  in  which 
the  aorta  in  its  entirety  and  all  the  large  peripheral 
branches  were  absolutely  smooth.  In  the  brain,  however, 
the  arteries  were  tortuous,  hard,  and  were  studded  with 
miliary  aneurysms.  It  is  not  possible  to  judge  accurately 
the  state  of  the  whole  arterial  system  by  the  stage  of  the 
lesion  in  any  one  artery;  but  on  the  whole  one  may  say  that 
an  undue  thickening  of  the  radial  artery  indicates  analogous 
changes  in  the  mesenteric  arteries  and  in  the  aorta. 

So    far    as    the    anatomical   lesions    in    the    aorta    and 
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branches  are  concerned,  there  is  much  uniformity  even 
though  the  etiological  factors  have  been  diverse.  The  only 
difference  is  one  of  extent.  To  Thoma  we  owe  the  first 
careful  work  on  arteriosclerosis.  He  regarded  the  lesion 
in  arteriosclerosis  as  one  situated  primarily  in  the  media; 
there  is  a  lack  of  resistance  in  this  coat.  His  views  are 
now  chiefly  of  historical  interest.  As  the  author  under- 
stands him,  he  considered  a  rupture  in  the  media  to  be  the 
cause  of  a  local  widening  and  consequently  the  blood  could 
not  be  distributed  evenly  to  the  organ  which  was  supplied 
by  the  diseased  artery  or  arteries.  Moreover,  there  was 
danger  of  a  rupture  at  the  weak  spot  unless  this  were 
strengthened.  It  was  essential  for  the  even  distribution  of 
blood  that  the  lumen  be  restored  to  its  former  size.  Na- 
ture's method  of  repair  was  a  hypertrophy  of  the  subin- 
timal  connective  tissue  and  the  formation  of  a  nodule  at 
that  point.  The  thickening  was  compensatory,  resulting 
in  the  establishment  of  the  normal  caliber  of  the  vessel. 
Thoma  showed  that  by  injecting  an  aorta  in  the  subject  of 
such  changes,  with  paraffin  at  a  pressure  of  160  mm.  of  mer- 
cury, these  projections  disappeared  and  the  muscle  bulged 
externally.  He  recognized  the  fact  that  the  character  of 
the  artery  changed  as  the  years  passed,  and  to  this  form 
he  gave  the  name,  primary  arteriosclerosis.  To  the  group 
of  cases  caused  by  various  poisonous  agents,  or  following 
high  peripheral  resistance  and  consequent  high  pressure, 
he  gave  the  name,  secondary  arteriosclerosis.  This  is  a 
useful  but  not  essential  division,  as  the  changes  which  age 
and  high  tension  produce  may  not  be  different  from  those 
produced  in  much  younger  persons  by  some  circulating 
poison.  And  most  important  to  bear  in  mind,  octogena- 
rians may  have  soft,  elastic  arteries. 

As  the  body  ages,  certain  changes  usually  take  place  in 
the  arteries  leading  to  thickening  and  inelasticity  of  their 
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walls.  This  is  a  normal  change,  and  in  estimating  the  pal- 
pable thickening  of  an  artery,  such  as  the  radial,  the  age 
of  the  individual  must  always  be  considered. 

Thayer  and  Fabyan,  in  an  examination  of  the  radial 
artery  from  birth  to  old  age,  found  that,  in  general,  the 
artery  strengthens  itself,  as  more  strain  is  thrown  upon  it, 
by  new  elastica  in  the  intima  and  connective  tissue  in  the 


Fig.  2. — Cross-section  of  a  coronary  artery,  x50,  showing  nodular  sclerosis.  Note  the 
heaping  up  of  cells  in  the  intima,  the  fracture  of  the  elastica,  and  the  destruction  of. 
the  media  beneath  the  nodule.  The  primary  lesion  evidently  was  in  the  media.  The 
thickened  intima  is  the  effort  on  the  part  of  nature  to  heal  the  breach.  At  such 
places  as  shown  here  aneurysms  may  form.      (Microphotograph. ) 


media  and  adventitia.  Up  to  the  third  decade  there  is  only 
a  strengthening  of  the  media  and  adventitia.  During  the 
third  and  fourth  decades  there  is  also  distinct  connective 
tissue  thickening  in  the  intima.  "In  other  words,  the  strain 
has  begun  to  tell  upon  the  vessel  wall,  and  the  yielding  tube 
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fortifies  itself  by  the  connective  tissue  thickening  of  the 
Ultima  and  to  a  lesser  extent  of  the  media."  By  the  fifth 
decade  the  connective  tissue  deposits  in  the  intima  are 
marked,  there  is  an  increase  of  fibrous  tissue  upon  the 
media]  side  of  the  intima  and,  in  lesser  degree,  throughout 
the  media.  "  Finally,  in  these  sclerotic  vessels  degenerative 
changes  se1  in,  which  are  somewhat  different  from  those 
seen  in  the  larger  arteries,  consisting,  as  they  do,  of  local 
areas  of  coagulation  necrosis  with  calcification,  especially 
marked  in  the  deep  layers  of  the  connective  tissue  thicken- 
of  the  intima,  and  in  the  muscle  fibers  of  the  media, 
particularly  opposite  these  points.  These  changes  may 
.  .  .  go  on  to  actual  bone  formation."  The  mesenteric 
artery  differs  in  some  respects  from  the  radial,  but  in  the 
main,  the  changes  brought  about  by  age  are  the  same. 
Thayer  and  Fabyan  note  two  striking  points  of  difference : 
"(1)  calcification  is  apparently  much  less  frequent  than  in 
the  radials;  (2)  in  several  cases  plaques  were  seen  with 
fatty  softening  of  the  deeper  layers  of  the  intima  and  super- 
ficial proliferation — a  picture  which  we  have  never  seen  in 
the  radial."     (See  Fig.  2.) 

AsehofT's  studies  of  the  aorta  show  that,  "in  infancy  the 
elastic  laminae  of  the  media  stand  out  sharply  defined,  well 
separated  from  each  other  by  the  muscle  layers,  which  are 
well  developed.  .  .  .  From  childhood  there  is  to  be  observed 
a  slowly  progressive  increase  in  the  elastic  elements  of  the 
media.  Xot  only  do  the  individual  lamella?  seen  in  cross- 
sections  become  thicker,  but  also  they  afford  an  increasing 
number  of  fine  secondary  filaments  feathering  off  from  these 
and  crossing  the  muscle  layer,  so  that  now  they  are  no 
longer  sharply  defined,  but  more  ragged  upon  cross-section. 
This  progressive  increase  attains  its  maximum  at  or  about 
the  age  of  thirty-five,  anckfrom  now  on  for  the  next  fifteen 
years  the  condition  is  relatively   stationary.     After  fiftv 
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there  is  to  be  observed  a  slowly  progressive  atrophy  of 
the  elastica.  The  media  becomes  obviously  thinner  and 
presumably  weaker."  (Adami.)  It  lias  also  been  found 
(Klotz)  that  after  the  age  of  thirty-five,  the  muscle  of  the 
media  begins  to  exhibit  fatty  degeneration  which  after  fifty 
years  is  well  marked.  The  fatty  degeneration  may  then 
give  place  to  a  calcareous  infiltration  or  the  fibers  may  un- 
dergo complete  absorption.  It  would  appear  that  the  thin- 
ning of  the  aortic  media  is  due  not  so  much  to  the  atrophy 
of  the  elastic  tissue  as  to  that  of  the  muscle  tissue.  The 
elastic  tissue  does  lose  its  specific  property  and  the  artery 
thus  becomes  practically  a  connective  tissue  tube. 

Scheel  has  made  very  careful  measurements  of  the 
ascending,  the  thoracic,  and  the  abdominal  aorta,  and  the 
pulmonary  artery.  He  found  that  from  birth  to  sixty 
years,  the  aorta  became  progressively  wider  and  lost  its 
elasticity.  The  pulmonary  changed  little,  if  at  all,  after 
thirty  to  forty  years,  and  where  before  it  was  wider  than 
the  aorta,  it  now  was  found  to  be  smaller.  In  chronic 
nephritis  both  were  widened.  The  continuous  increase  of 
width  and  length  of  the  aorta  stands  in  reverse  relationship 
to  the  elasticity  of  its  walls. 

Although  the  division  of  the  lesions  into  nodular,  diffuse, 
and  senile  has  been  the  usual  one,  it  is  better  to  separate 
three  groups  into  nodular,  diffuse  or  senile,  and  syphilitic. 
There  is  more  known  about  the  histology  of  the  syphilitic 
form  and  the  lesions  are  characteristic,  even  a  macroscop- 
ical  examination  sufficing  in  most  cases  for  a  definite 
diagnosis.  The  puckerings  and  scars  seen  on  opening  an 
aorta  just  above  the  valves  and  on  the  ascending  portion  of 
the  arch  are  determinate. 

In  the  nodular  form  the  lesions  are  found  on  the  aorta 
and  large  branches  particularly  at  or  near  the  orifices  of 
branching  vessels.     These  nodules   may  increase  in   size 
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forming  rather  large,  slightly  raised  plaques  of  yellowish- 
white  color.     They   are,   as   a  rule,    irregularly   scattered 


Fig.  3. — Arteriosclerosis  of  the  thoracic  and  abdominal  aorta,  showing  irregular  nodules, 
atheromatous  plaques,  denudation  of  the  intima,  thin  plates  of  bone  scattered  through- 
out with  spicules  extending  into  the  lumen  of  the  vessel.  Note  the  contraction  of 
the  openings  of  the  large  branches,  the  rough  appearance  of  the  aorta  and  the  greater 
degree  of  sclerosis  of  the  upper  two-thirds,  i.  e.,  of  the  aorta  above  the  diaphragm. 
This  aorta  in  the  recent  state  was  much  thickened  and  almost  inelastic. 

throughout  the  aorta  and  branches  and  tend  to  be  more 
numerous  and  larger  in  the  abdominal  aorta.     The  initial 
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lesion  is  in  the  media,  consisting  of  an  actual  dissolution  of 
this  coat  with  rupture  of  the  elastic  fibers  and  infiltration 
with  small  round  cells.  There  is  thus  a  weak  spot  in  the 
artery.     Hypertrophy    of   the   intimal    cells    takes    place, 


I      §       1 

■  #    ■ 

■  *         m 


Fig.  4. — Normal  aorta.  Compare  with  Fig.  3.  Note  the  perfectly  smooth,  glossy  ap- 
pearance of  the  intima.  The  openings  of  all  the  intercostal  arteries  are  distinctly 
seen.  In  the  recent  state  this  artery  was  highly  elastic,  capable  of  much  stretching 
both  transversely  and  longitudinally. 

layer  upon  layer  being  added  in  an  attempt  to  strengthen 
the  vessel  at  the  injured  place.  Coincidently  with  this, 
there  is  thickening  by  a  connective  tissue  growth  in  the 
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adventitia.  The  process  begins,  at  least  in  syphilis,  around 
the  terminals  of  the  vasa  vasorum.  It  will  be  recalled  that 
the  blood  supply  of  the  inner  portion  of  the  media  comes 
from  within  the  vessel  itself.  As  the  intimal  growth  in- 
creases, the  blood  supply  is  cut  off.  The  inevitable  result 
is  softening  of  the  portion  farthest  from  the  lumen  of  the 
vessel.  As  a  rule  there  has  been  a  sufficient  growth  of  con- 
nective tissue  in  the  media  and  adventitia  to  repair  the 
damage  done  to  the  media.  This  softening  and  dissolution 
gives  rise  to  a  granular  debris  composed  of  degenerated 
cells  and  fat.  This  is  the  so-called  atheromatous  abscess. 
There  are  no  leucocytes  as  in  ordinary  pus.  These  "  ab- 
scesses' '  are  frequent  and  in  rupturing  leave  open  ulcers 
with  smooth  bases,  the  atheromatous  ulcer.  A  further 
change  which  often  takes  place  is  calcification  of  the  bases 
of  the  ulcers  and  calcification  of  the  softened  spots  before 
rupture  takes  place.  This  only  occurs  in  advanced  cases. 
(See  Figs.  3  and  4.) 

Bather  contrary  to  what  one  would  expect,  there  are  no 
new  capillaries  advancing  from  the  media  to  the  intima  in 
the  nodular  form  of  arteriosclerosis,  consequently  there  is 
no  granulation  tissue  to  heal  and  leave  scars.  It  must  be 
borne  in  mind  that  these  changes  rarely,  if  ever,  are  the 
only  ones  found  throughout  the  arterial  system.  Never- 
theless, the  manifold  changes,  as  will  be  shown  within,  ap- 
pear to  be  but  stages  of  one  primary  process. 

The  character  of  the  changes  which  are  known  as  diffuse 
arteriosclerosis  seems  to  have,  at  first  sight,  little  in  com- 
mon with  those  of  the  nodular  sclerosis.  The  aorta  may 
or  may  not  have  plaques  of  nodular  sclerosis,  while  the 
arteries,  such  as  the  radial  or  temporal,  may  be  beaded  or 
pipe  stem  in  hardness.  In  spite  of  these  far  advanced 
peripheral  lesions  the  aorta  may  appear  smooth  but  it  is 
markedly  dilated,  particularly  the  thoracic  portion,  it  is 
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noticeably  thinned  even  on  macroscopical  examination,  it 
has  elongated  as  evidenced  by  its  slighl  tortuosity,  and  il 
has  lost  the  greater  part  of  its  elasticity.  The  abdominal 
aorta  is  not  so  extensively  affected,  although  this,  too,  shows 
some  elongation  and  slighl  thinning.  This  is  considered  by 
some  pathologists  to  be  the  "uncomplicated  form  of  the  so- 
called  senile  arteriosclerosis.  It  is  more  of  tlie  nature  of  a 
degenerative  change,  it  is  true,  but,  as  will  be  shown  later, 
it  has  its  beginnings,  at  times,  in  comparatively  young  per- 
sons and  its  etiology  is  not  simple.  This  type  has  been 
studied  most  carefully  by  Moenckeberg,  who  showed  that  on 
the  large  branches  of  the  aorta  there  were  depressions  due 
to  a  degeneration  of  the  middle  coat.  These  depressions 
encircled  the  vessel  to  a  greater  or  lesser  extent,  causing 
small  bulgings  at  such  places  and  giving  to  the  vessel  a 
beaded  appearance.  On  viewing  such  an  artery  held  to  the 
light,  the  sacculated  spots  are  seen  to  be  much  thinner  than 
the  surrounding  artery.  Associated  with  such  changes  in 
the  aorta  and  large  branches  is  marked  sclerosis  of  the 
smaller  arteries.  Intimal  fibrosis  is  common,  together  with 
hypertrophy  and  fibrosis  of  the  middle  coat.  Xot  infre- 
quently periarterial  thickening  is  also  seen.  Calcification 
of  the  media  is  found  and  is  said  to  be  preceded  by  hyper- 
trophy of  the  middle  coat. 

Pure  cases  of  this,  the  so-called  Moenckeberg  type,  are 
seen  but  seldom.  Most  commonly  there  are  nodules  and 
plaques  in  the  aorta  and  large  branches  together  with  thin- 
ning and  sacculation  of  other  portions  of  the  vessels'  walls. 
While  the  two  processes  appear  at  a  glance  to  be  so  differ- 
ent from  each  other,  it  is  possible  for  them  to  have  a 
common  origin.  The  initial  lesion  is  in  the  media  but  the 
resulting  sclerotic  changes  depend  upon  the  kind  of  vessel, 
the  strength  of  the  coats,  the  pressure  in  the  vessel,  and 
other  causes. 
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Thus  the  sclerosis  of  the  radials  of  such  an  extent  that 
these  arteries  are  easily  palpable,  appears  to  be  a  different 
process  from  thai  of  the  sclerosis  in  1  lie  aorta,  yet  funda- 
mentally it  is  the  same.  The  difference  lies  in  the  anatom- 
ical structure  of  the  two  vessels,  and  possibly  also  in  the 
degree  of  stretching  and  strain  to  which  the  vessels  are 
subjected  at  every  heart  heat.  In  the  radial  artery  the 
media  as  usual  is  affected  first.  The  muscle  cells  undergo 
degeneration  and  either  marked  thickening  takes  place  or 
sacculation  results,  depending  upon  the  severity  of  the  ex- 
citing cause.  Calcification  of  the  media  is  common.  This 
occasionally  takes  the  form  of  rings  encircling  the  vessel, 
and  gives  to  the  examining  finger  the  sensation  of  feeling 
a  string  of  fine  beads.  There  may  be  calcification  of  the 
subintiinal  tissue  without  deposits  of  lime  salts  in  the  media, 
but  this  is  more  commonly  found  in  the  larger  arteries. 
When  the  calcification  occurs  in  plates  through  the  media, 
the  well  known  pipe  stem  vessel  is  produced. 

The  senile  sclerosis  found  in  old  people  is  usually  a  com- 
bination of  the  Moenckeberg  type  in  the  large  and  medium- 
sized  arteries,  and  the  nodular  type  in  the  aorta,  leading 
eventually  to  calcareous  intimal  deposits,  and  widened, 
elongated,  inelastic  aorta. 

The  seat  of  election  of  the  syphilitic  poison  is  in  the  aorta 
just  above  the  aortic  valves,  and  in  the  ascending  portion  of 
the  arch.  There  are  semitranslucent,  hyaline-like  plaques 
which  have  a  tendency  to  form  into  groups  and,  instead  of 
undergoing  an  atheromatous  change  as  in  the  ordinary 
nodular  form  of  arteriosclerosis,  they  are  prone  to  scar 
formation  with  puckering,  so  that  macroscopically  the  na- 
ture of  the  process  may,  as  a  rule,  be  readily  diagnosed. 
Microscopically  the  process  is  found  to  be  a  subacute  in- 
flammation of  the  media,  what  has  been  called  a  mesaortitis. 
There  is  marked  small  celled  infiltration  around  some  of 
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the  brandies  of  the  vasa  vasoram  and  there  appears  to  be 
actual  absorption  of  the  tissue  elements  of  the  middle  coal. 
This  is  accompanied  by  hypertrophy  of  the  intimal  tissue. 
There  follows  degeneration  in  the  deeper  portions  of  this 
new  tissue  and  new  capillaries  are  formed  which  have  their 
origin  in  the  inflammatory  area  in  the  media.  As  is  every- 
where the  case  throughout  the  body,  granulation  tissue  in 
the  process  of  healing  contracts  and  forms  scars.  This  ex- 
plains the  scar  formation  in  the  aorta.  When  the  process 
is  more  acute,  instead  of  having  a  reparative  attempt  on  the 
part  of  the  intima,  there  is  actual  stretching  of  the  wall  at 
the  weakened  spot  and  there  results  an  aneurysmal  dila- 
tation. Spirochete  pallidae  have  been  found  in  the  degen- 
erated media  and  in  small  gummata  which  were  situated 
beneath  the  intima.  Within  the  past  year  it  has  been  found 
that  a  large  percentage  of  patients  with  cardiovascular  dis- 
ease give  the  Wassermann  reaction,  a  specific  blood  serum 
reaction  in  the  blood  of  persons  who  have  had  syphilis.  In 
cases  of  aortic  insufficiency,  the  reaction  is  present  in  almost 
every  case.  This  is  in  marked  contrast  to  the  cases  of 
diffuse  endocarditis  where  the  reaction  is  rarely  present. 

According  to  Adami  the  effects  of  syphilis  upon  the  aorta 
are  the  following:  (1)  the  primary  disturbance  is  a  granu- 
lomatous, inflammatory  degeneration  of  the  media;  (2)  this 
leads  to  a  local  giving  away  of  the  aorta;  (3)  if  this  be 
moderate  it  results  in  a  strain  hypertrophy  of  the  intima 
and  of  the  adventitia,  with  the  development  of  a  nodose  in- 
timal  sclerosis;  (4)  if  it  be  extreme,  there  results,  on  the 
contrary,  an  overstrain  atrophy  of  the  intima  and  aneurysm 
formation;  (5)  the  intimal  nodosities  are  here  not  of  an 
inflammatory  type  and  are  non-vascular,  although,  with  the 
progressive  laying  down  of  layer  upon  layer  of  connective 
tissue  on  the  more  intimal  aspect  of  the  intima,  the  earlier 
and  deeper-placed  layers  of  new  tissue  gain  less  and  less 
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nourishment,  and  so  are  liable  to  exhibit  fatty  degeneration 
and  necrosis;  (6)  these  products  of  necrosis  exert  a  chem- 
otactic  influence  upon  the  nearby  vessels  of  the  medial  gran- 
ulation tissue,  with,  as  a  result,  (a)  a  secondary  and  late 
entrance  of  new  vessels  into  the  early  and  deeply-placed 
atheromatous  area,  (b)  absorption  of  the  necrotic  products, 
(c)  replacement  by  granulation  tissue,  (d)  contraction  of 
the  granulation  tissue,  and  (e)  depression  and  scarring  of 
the  sclerotic  nodules  so  characteristic  of  syphilitic  sclerosis. 
In  the  smaller  arteries  and  arterioles  the  arteriosclerotic 
process  appears  on  superficial  examination  to  be  a  different 
process  from  that  in  the  aorta  and  large  arteries,  but  the 
difference  is  only  apparent.  It  will  be  recalled  that  there 
is  relatively  much  more  muscle  tissue  in  the  arterioles  than 
in  the  large  arteries.  The  size,  of  course,  is  much  less. 
Large  nodular  plaques  are  not  possible.  The  atheromatous 
degeneration  is  not  marked.  In  the  smaller  muscular 
arteries  is  seen  the  intimal  proliferation,  the  stretching  of 
the  Moenckeberg  type,  and  the  calcification  of  the  media 
rather  than  the  intima.  The  media  is  thinned  beneath  the 
marked  intimal  proliferation  so  that  the  artery  exhibits 
translucent  areas  when  held  to  the  light.  Again,  there  is 
seen  degeneration  of  the  muscle  and  replacement  by  con- 
nective tissue  with  or  without  hypertrophy  of  the  intima. 
In  the  arterioles  three  kinds  of  changes  occur:  a  muscular 
hypertrophy ;  a  fibrosis  of  all  the  coats ;  or  a  marked  prolif- 
eration of  the  intimal  endothelium.  The  last  two  are 
probably  the  same  process,  the  connective  tissue  having  its 
origin  in  the  proliferated  endothelial  cells.  Such  a  deposi- 
tion of  layer  upon  layer  of  cells  in  an  arteriole  and  the  re- 
sulting fibrosis  leads  to  the  condition  of  disappearance  of 
the  lumen  of  the  vessel,  endarteritis  obliterans.  This  ob- 
literating endarteritis  is  not,  of  course,  due  alone  to 
syphilis.     Syphilis  is  only  a  type  of  poison  which  produces 
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such  changes  as  have  been  described  above.  II  is  in  the 
organs  such  as  the  kidney,  liver,  spleen,  and  intestines  thai 
one  sees  the  most  perfect  examples  of  this  obliterating 
endarteritis.  Endarteritis  deformans  is  a  term  applied  to 
the  condition  of  the  arteries  as  a  result  of  irregular  thick- 
enings and  deposits  of  lime  salts  in  the  walls.  These 
changes  give  rise  to  marked  tortuosity  of  the  vessels. 

Occasionally  such  an  obliterating  process  takes  place  in 
a  larger  artery.  A  thrombus  forms  and  by  a  process  of 
central  softening,  new  channels  permeate  the  thrombus, 
thus  restoring  to  some  extent  the  function  of  the  vessel. 


Fig.  5. — I,  media  weakened  at  M'  with  overgrowth  of  intima  filling  in  the  depression. 
II,  with  postmortem  rigor  and  contraction  of  the  muscles  of  the  media  and  removal 
of  the  blood  pressure  from  within,  the  stretched  media  at  M"  contracts;  the  intimal 
thickening  thus  projects  into  the  arterial  lumen.      (After  Adami.) 

That  the  same  process  leads  at  one  time  to  thinning  and 
at  another  time  to  thickening  of  the  arterial  walls  has  been 
noted  above.  Prof.  Adami  holds  that  the  regular  develop- 
ment of  layer  upon  layer  of  new  connective  tissue  is  non- 
inflammatory. He  calls  it  a  "strain  hypertrophy."  It  is 
analogous  to  the  localized  hypertrophy  of  bone  where  the 
muscle  tendons  are  attached,  as  is  so  frequently  seen  in 
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athletes.  The  increased  tension  on  connective  tissue,  pro- 
vided that  it  is  not  overstrained,  leads  to  its  overgrowth. 
I  nit  only  when  there  is  sufficient  nourishment.  Such  con- 
ditions are  adequately  fulfilled  in  the  arteries.  When  a 
local  giving  way  under  pressure  occurs  in  the  media,  the 
intima  is  put  on  the  stretch  (see  Fig.  5),  and  there  results 
a  hypertrophy  of  the  intima  until  the  volume  of  the  new 
tissue  and  the  resistance  which  this  affords  to  the  mean  dis- 
tending force,  balances  the  loss  sustained  by  the  weakened 
media.  When  the  balance  is  struck,  the  hypertrophy  is 
arrested.  The  youngest  tissue  is  thus  found  directly  be- 
neath the  endothelium.  Now  should  this  local  weakening  of 
the  media  have  an  acute  origin,  instead  of  a  stimulus  to 
growth  there  is  overstrain,  and  there  is,  in  consequence,  not 
hypertrophy  but  atrophy.  The  beginning  process  is  here 
a  mesaortitis,  but  the  acuteness  of  the  poison,  and  the  pres- 
sure from  within  the  artery  so  stretches  the  artery  that  there 
is  no  compensatory  hypertrophy,  but  a  thinning,  and  the 
ground  is  prepared  for  aneurysmal  dilatation  or  pouching. 

Again,  one  not  infrequently  encounters  intimal  nodosities 
when  the  underlying  media  appears  of  normal  thickness. 
The  explanation  of  this  apparent  exception  is  that  the  media 
in  the  living  aorta  is  actually  thinned,  but  the  layers  of  sub- 
intimal  tissue  deposited  over  the  weak  spot  due  to  strain 
hypertrophy  become  bulged  inward  when  the  pressure  is 
relieved,  as  at  post  mortem.  The  media  has  not  lost  all  of 
its  elasticity  (see  Fig.  6),  hence  it  contracts  and  there  is 
the  appearance  of  a  nodule  on  the  intima  beneath  which  is  a 
media  equal  in  thickness  to  that  of  the  healthy  surrounding 
media. 

The  essential  lesion  in  arteriosclerosis  of  the  aorta  and 
large  arteries  is  a  degeneration  in  the  middle  coat.  This 
may  be  brought  about  by  a  variety  of  poisons  circulating  in 
the  body.     In  syphilis,  for  example,  the  initial  lesion  has 
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been  shown  to  be  a  mesaortitis.  The  media  seems  to  be  dis- 
solved, the  artery  is  consequently  thinned,  there  is  actual 
depression  along  the  level  of  the  vessel.  The  elastic  libers 
disappear  and  small  celled  infiltration  takes  ils  place.     The 
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Fig.  6. — Schematic  representation  of  the  increased  strain  hrought  to  hear  upon  the  cells 
of  the  intima,  Int.,  when  the  media,  Med.,  undergoes  a  localized  expansion  through 
relative  weakness.      (After  Adami.) 

intima  hypertrophies,  layer  upon  layer  being  added  in  an 

attempt  to  restore  the  strength  of  the  vessel.     There  is  also, 

as  a  rule,  rather  pronounced  hypertrophy  of  the  adventitia. 

The  lesions  produced  experimentally  in  animals,  par- 
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ticularly  in  rabbits,  have  added  confirmation  to  the  views 
above  expressed.  They  have  also  given  us,  in  a  way,  in- 
formation as  to  the  early  lesions  of  arteriosclerosis  in  the 
arteries  of  man.1  Following  the  injection  of  small,  repeated 
doses  of  adrenalin  over  a  certain  period  of  time,  changes 
occur  in  the  arteries  of  rabbits  which  are  arteriosclerotic 
in  type,  the  essential  lesion  being  a  degeneration  of  the 
muscular  and  elastic  tissue  of  the  media  with  the  consequent 
production  of  aneurysm  in  the  vessel.  This  is  quite  like 
the  type  of  arteriosclerosis  in  man  which  has  been  so  well 
described  by  Moenckeberg.  The  degenerations  in  the  ar- 
teries following  the  experimental  lesions  are  of  the  nature 
of  a  fatty  metamorphosis,  and  later  proceed  to  calcification. 
Barium  chloride,  digitalin,  physostigmin,  nicotine  and  other 
substances,  as  well  as  adrenalin,  have  been  found  to  exert 
a  selective  toxic  action  on  the  muscle  cells  of  the  middle 
coat  of  the  aorta.  The  infundibular  portion  of  the  pituitary 
body,  the  portion  which  is  developed  from  the  infundibulum 
of  the  brain,  possesses  an  internal  secretion,  which,  injected 
intravenously,  causes  a  marked  rise  of  blood  pressure  and 
slowing  of  the  heart  beat.  So  far  as  I  know,  this  active 
principle  of  the  gland  has  not  been  used  in  an  attempt  to 
produce  experimentally  the  lesions  of  arteriosclerosis. 

The  most  frequent  site  of  disease  in  these  experimental 
lesions  is  the  thoracic  aorta,  and  it  is  there  also  that  the  most 
severe  changes  are  seen.  While  the  toxic  action  is  felt  in 
the  vessels  all  over  the  body,  the  lesions  are,  as  a  rule, 
scattered  and  small.  The  thoracic  aorta  stands  the  brunt 
of  the  high  pressure,  and  this  combined  with  the  poisonous 
action  of  the  drug  or  drugs,  results  in  the  formation  of  a 
fusiform  aneurysmal  dilatation  which  stops  at  the  dia- 
phragmatic opening.     The  aortic  opening  in  the  diaphragm 


1  For  an  excellent   summary  of  experimental   arterial  disease  see   Adler,   I.:      Present 
Status  of  Experimental  Arterial  Disease.      Am.  Jour.  Med.  Sc,  1908,  cxxxvi,  p.  241. 
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seems  to  act  as  a  flood  gate,  allowing  only  a  certain  amount 
of  blood  to  flow  through,  and  thus  the  abdominal  aorta  is 
protected  to  a  great  extent  from  the  deleterious  effects  of 
increased  pressure.  Focal  degenerative  lesions  are,  how- 
ever, found  in  the  abdominal  aorta. 

Changes  somewhat  analogous  to  those  found  in  the  human 
aorta  as  the  result  of  intimal  proliferations,  are  produced' 
in  animals  by  the  toxins  of  the  typhoid  bacillus  and  the 
Streptococcus  pyogenes.  Clinically,  Thayer  and  Brush 
have  found  that  the  arteries  of  those  who  have  recovered 
from  an  attack  of  typhoid  fever  are  more  palpable  than  the 
arteries  of  average  individuals  of  equal  age  who  have  never 
had  the  disease. 

Experimentally,  the  changes  caused  by  the  toxins  above 
noted  are  proliferations  of  cells  in  the  intima  and  subintimal 
tissues,  and  a  breaking  up  of  the  internal  elastic  laminae 
into  several  parallel  layers  which  stretch  themselves  among 
the  proliferating  cells.  The  diphtheria  toxin,  on  the  con- 
trary, produces  a  lesion  more  like  that  caused  by  adrenalin. 
All  pathologists  are  not  agreed  as  to  whether  the  experi- 
mental lesions  produced  by  blood  pressure  raising  drugs 
are  similar  to  the  arteriosclerotic  changes  in  the  arteries 
of  man. 

Some  of  the  work  on  rabbits  has  been  discredited  for  the 
reason  that  arteriosclerosis  appears  spontaneously  in  about 
fifteen  per  cent  of  all  laboratory  rabbits.  Furthermore, 
comparatively  young  rabbits  have  been  found  with  arteri- 
osclerosis. The  spontaneous  lesions  cannot  be  distin- 
guished histologically  from  those  due  to  adrenalin.  They 
differ  macro scopically  in  that  the  lesion  is  usually  limited 
to  a  few  foci  near  the  origin  of  the  aorta.1 

Lesions  produced  by  the  drugs  enumerated  above  repre- 
sent one  type  of  experimental  arteriosclerosis.     More  in- 


iHill,  M.  C:      Arch.  Int.  Med.,  1910,  v,  p.  22. 
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teresting  and  important  are  the  experiments  showing  that 
high  tension  alone  is  capable  of  producing  lesions  in  arteries 
which  in  all  respects  correspond  to  Adami's  strain  hyper- 
trophy and  overstrain  theory.  It  has  been  shown1  that 
when  a  portion  of  vein  is  placed  under  conditions  of  high 
arterial  pressure,  as  in  a  transplantation  of  a  portion  of 
vein  into  a  carotid  artery,  the  vein  undergoes  marked  con- 
nective tissue  hypertrophy  which  includes  all  the  coats. 
This  is  evidently  strain  hypertrophy.  Again,  it  has  been 
demonstrated  2  that  by  suspending  a  previously  healthy  rab- 
bit by  the  hind  legs  for  three  minutes  daily  over  a  period 
of  three  to  four  months,  there  results  hypertrophy  of  the 
heart  with  thinning  and  dilatation  of  the  arch  and  the  upper 
part  of  the  thoracic  aorta.  No  change  was  found  in  the 
abdominal  aorta.  The  carotids,  however,  were  larger  than 
normal  and  they  showed  typical  intimal  sclerosis  with  con- 
nective tissue  thickening.  Thus,  the  two  processes  occurred 
due  to  the  same  cause — hypertension.  First,  a  dilatation 
and  thinning  of  arterial  walls ;  second,  a  thickening  and  in- 
timal hypertrophy  of  other  near-by  arterial  walls.  The 
difference  in  effect  appears  to  lie  in  the  structure  of  the 
vessels  themselves  and  in  the  extent  of  strain  put  upon 
them.  If  the  strain  is  pronounced,  there  is  dilatation;  if 
only  moderate,  there  is  thickening  of  the  walls.  These  two 
changes,  the  arterial  thinning  (Moenckeberg  type)  and  in- 
timal thickening  of  ordinary  (senile)  arteriosclerosis,  there- 
fore appear  to  be  diverse  manifestations  of  a  common 
causative  agent. 

The  changes  in  the  intima  constitute  the  effort  on  the 
part  of  nature  to  repair  a  defect  in  the  vessel  wall  which  is 
to  compensate  for  the  weakened  media  and  the  widened 
lumen.     This  applies  only  to  true  arteriosclerosis,  not  to 

1  Carrel:      Jour.  Exper.  Med.,  1908,  x,  p.  130. 

2  Klotz,  O. :      Quoted  by  Adami,  loc.  cit. 
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the  condition  produced  experiment  ally  by  the  toxin  of  the 
typhoid  bacillus,  for  example. 

When  an  artery  loses  its  elasticity  and  begins  to  have 
connective  tissue  deposited  in  its  walls,  the  pressure  of  the 
blood  stretches  the  vessel  which  is  now  no  longer  capable  of 
retracting  when  the  pulse  wave  has  passed,  and,  in  conse- 
quence, the  artery  is  actually  lengthened.  This  necessarily 
causes  a  tortuosity  of  the  vessel  which  can  be  easily  seen  in 
such  arteries  as  the  temporals,  brachials,  radials,  and  other 
arteries  near  the  surface  of  the  skin. 

The  exact  mechanism  of  increase  of  blood  pressure  is  not 
satisfactorily  explained.  With  the  exception  of  the  vessels 
in  the  brain  and  the  lungs,1  the  smaller  arteries  all  over  the 
body  are  supplied  with  vasoconstrictor  and  vasodilator 
nerve  fibers  from  the  sympathetic  nervous  system.  Nor- 
mally when  an  organ  is  actively  functionating  the  vessels 
are  widely  dilated  and  the  flow  of  blood  is  rapid.  Among 
the  many  factors  which  influence  blood  pressure  and  blood 
supply  must  be  reckoned  the  psychic. 

We  know  that  normally  there  is  a  certain  resistance 
offered  to  the  propulsion  of  blood  through  the  arteries  by 
the  contraction  of  the  heart.  This  tonus  is  essential  to  the 
maintenance  of  an  equalized  circulation.  The  muscular 
arterioles  throughout  the  body  by  their  tonus  serve  to  keep 
up  the  normal  blood  pressure  and  to  distribute  the  blood 
evenly  to  the  various  organs.  Contraction  of  a  large  area 
of  arterioles  increases  the  blood  pressure  and,  strangely 
enough,  the  arteries  respond  to  increased  arterial  pressure, 
not  by  dilatation,  but  by  contraction.  It  would  appear  that 
rise  of  blood  pressure  tends  to  throw  increased  work  upon 
the  musculature  -of  the  arterioles.  This  may  be  sufficient 
only  to  cause  them  to  hypertrophy,  but  further  strain  may 


1  Probably  tbere  are  vasomotor  fibers  to  the  blood  vessels  of  the  lungs.  See  article 
by  H.  T.  Karsner,  Nerve  Fibrillae  in  the  Pulmonary  Artery  of  the  Dog.  Jour.  Exper. 
Med.,  1911,  XTV,  322. 
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easily  load  to  exhaustion  and  to  dilatation.  "As  a  result 
strain  hypertrophy  of  the  intima  shows  itself  with  thicken- 
ing, and  it  may  also  be  of  the  adventitia,  resulting  in  chronic 
periarteritis.  And  now  with  continued  degeneration  of  the 
medial  muscle  in  those  muscular  arteries,  fibrosis  of  the 
media  may  also  show  itself.  I  would  thus  regard  muscular 
hypertrophy  of  the  arteries  and  fibrosis  of  the  different 
coats  as  different  stages  in  one  and  the  same  process. 
Whether  these  peripheral  changes  are  the  more  marked,  or 
the  central,  depends  upon  the  relative  resisting  power  of 
the  elastic  and  muscular  arteries  of  the  individual  respec- 
tively."    (Adami.) 

It  is  conceivable  that  in  one  section  of  the  body  the  vessels 
may  be  markedly  contracted,  but  if  there  is  dilatation  in 
some  other  part  there  will  be  no  increased  work  on  the  part 
of  the  heart,  and  theoretically,  there  should  be  no  rise  of 
blood  pressure.  The  vascular  system,  however,  while  lik- 
ened  to  a  system  of  rubber  tubes,  must  be  regarded  as  a 
very  live  system,  every  subsystem  having  the  property  of 
separate  control. 

For  blood  tension  to  be  raised  all  over  the  body,  condi- 
tions must  favor  the  generalized  contraction  of  a  large  area 
of  arterioles.  Some  authors  consider  that  the  so-called 
viscosity  of  the  blood  also  is  a  factor  in  the  causation  of 
increased  tension.  The  usual  cause  for  the  high  tension  is 
the  presence  in  the  blood  of  some  poisonous  substance. 

It  must  be  borne  in  mind  that  the  great  splanchnic  area 
is  capable  of  holding  all  the  blood  in  the  body  and  in  respect 
of  its  liability  to  arteriosclerosis,  it  is  second  only  to  the 
aorta  and  coronary  arteries.  The  enormous  area  of  the 
skin  vessels  could  probably  contain  most  of  the  blood. 
The  tone  of  the  vasoconstrictor  center  controls  the  distribu- 
tion of  blood  throughout  the  body.  The  fact  that  the  ves- 
sels  in  the   splanchnic   area   are   frequently   attacked  by 
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sclerotic  changes  means,  as  a  rule,  increase  of  work  for 
the  heart.  The  resistance  offered  to  the  passage  of  the 
blood  signifies  that,  for  blood  to  travel  at  the  same  rate 
that  it  did  before  the  resistance  set  in,  more  power  must 
be  expended  in  its  propulsion.  In  other  words,  the  heart 
must  gradually  become  accustomed  to  the  changed  condi- 
tions, and,  as  a  result  of  increased  work,  the  muscle  hyper- 
trophies.    (See  Fig.  7.) 

In  diffuse  arteriosclerosis  the  heart  is  always  hyper- 
trophied.  This  is  a  result,  not  a  cause  of  the  condition. 
In  the  pure  type,  there  is  hypertrophy  only  of  the  left 
ventricle  without  dilatation  of  the  chamber.  The  muscle 
fibers  are  increased  in  number  and  in  size,  and  there  are 
frequently  areas  of  fibrous  myocarditis  due  to  necrosis 
caused  by  insufficient  nutrition  of  parts  of  the  muscle.  In 
these  cases  the  coronary  arteries  share  in  the  generalized 
arteriosclerotic  process.  The  openings  of  the  arteries  be- 
hind the  semilunar  valves  may  be  very  small.  There  is 
often  thickening  and  puckering  of  the  aortic  valves  and  of 
the  anterior  leaflet  of  the  mitral  valve  leading,  at  times,  to 
actual  insufficiency  of  the  orifice.  Later,  when  the  heart 
begins  to  weaken,  there  is  dilatation  of  the  chambers  and 
loud  murmurs  result,  caused  by  the  inability  of  the  nondis- 
tensible  valves  to  close  the  dilated  orifices.  Until  the  com- 
pensation is  established,  it  is  impossible  to  say  whether  or 
not  true  insufficiency  is  present. 

In  senile  arteriosclerosis  there  is  the  physiological 
atrophy  of  the  media  to  be  reckoned  with.  This  change 
has  already  been  referred  to.  When  such  degeneration  has 
taken  place,  the  normal  blood  pressure  may  be  sufficient  to 
cause  stretching  of  the  already  weakened  media  with  or 
without  hypertrophy  of  the  intima.  The  arteries  may  be 
so  lined  with  deposits  of  calcareous  matter  that  they  ap- 
pear as  pipe  stems.     More  frequently  there  are  rings  of 
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calcified  material  placed  closely  together  or  irregular  bead- 
ing, giving  to  the  palpating  linger  the  impression  of  feeling 
a  string  of  very  tine  beads.  The  arteries  are  often  tortu- 
ous, hard,  ami  are  absolutely  non-distensible.  At  times  no 
pulse  wave  can  be  felt. 


Fig.  7. — Cross-section  of  a  small  artery  in  the  mesentery.  Note  that  the  vessel  appears 
capable  of  being  much  widened.  The  internal  elastic  lamina  is  thrown  into  folds 
somewhat  resembling  the  convolutions  of  the  brain.  Note  also  that  the  middle  coat 
of  the  artery  is  composed  almost  entirely  of  muscle.  The  enormous  number  of  such 
vessels  in  the  mesentery  and  intestines  explains  the  ability  of  the  splanchnic  area  to 
accommodate  the  greater  part  of  the  blood  in  the  body.  *  Universal  constriction  of 
these  vessels  would  naturally  render  the  intestines  anemic.  The  vasomotor  control 
of  these  vessels  plays  an  important  role  in  the  distribution  of  the  blood.  Small  ar- 
teries in  the  skin  and  in  other  organs,  except  the  brain,  have  a  similar  function. 
(Microphotograph,  highly  magnified.) 


The  larger  arteries  such  as  the  brachials  and  femorals 
are  most  affected.  The  walls  become  thinned  and  show 
cracks,  and  areas  apparently,  but  not  actually  denuded  of 
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intima.  Yellowish-wliite  irregular,  raised  plaques  are  scat- 
tered here  and  there.  Interspersed  among  these  areas  arc 
irregularly  shaped  clean  cut  ulcers  having  as  a  rule  a 
smooth  base,  and  frequently  on  the  base  is  a  thin  plate  of 
calcified  matter.  The  color  of  these  denuded  areas  is  usu- 
ally brownish  red  or  reddish  brown.  White  thrombi  may 
be  deposited  on  these  areas.  The  danger  of  an  embolus 
plugging  one  of  the  smaller  arteries  is  great  and  probably 
happens  more  often  than  we  think.     The  collateral  cirCUla- 


Fig.  8. — Enormous  hypertrophy  of  left  ventricle  due  to  prolonged  increased  peripheral 
resistance.  Note  that  the  whole  anterior  surface  of  the  heart  is  occupied  by  t lie 
left  ventricle.  The  right  ventricle  does  not  appear  to  he  much  affected.  A  case  of 
chronic  nephritis  with  high  blood  pressure.      x2/3. 

tion  is  able  to  supply  the  thrombosed  area.  Should  the 
thrombus  be  on  the  carotid  arteries,  hemiplegia  may  result 
from  cerebral  embolism.  On  microscopical  examination  of 
the  arteries  there  is  seen  extreme  degeneration  of  all  the 
coats,  the  degeneration  of  the  media  leading  almost  to  an 
obliteration  of  that  coat.  On  seeing  such  arteries  as  these 
one  wonders  how  the  circulation  could  have  been  main- 
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tained  and  the  organs  nourished.  Senile  atrophy  of  the 
interna]  organs  naturally  goes  hand  in  hand  with  such 
arterial  changes. 

There  is,  as  a  rule,  no  increase  in  arterial  tension;  on  the 
contrary,  the  pressure  is  apt  to  be  low.  This  is  readily 
understood  when  the  heart  is  seen.  This  organ  is  small, 
the  muscle  is  much  thinned,  it  is  flabby  and  of  a  brownish 
tint,  the  so-called  "brown  atrophy."  Microscopically, 
there  is  seen  to  be  much  fragmentation  of  the  fibers  with 
a  marked  increase  of  the  brown  pigment  granules  which 
surround  the  cell  nuclei.  Cases  are  seen,  however,  in  which 
blood  pressure  increases  as  the  patient  grows  older.  The 
hearts  in  such  cases  are  more  or  less  hypertrophied  and 
show  extensive  areas  of  fibroid  myocarditis.     (Fig.  8.) 

From  what  has  been  said,  it  follows  that  hypertension 
alone  may  be  the  cause  of  arteriosclerosis;  that  certain 
poisons  in  the  blood  which  attack  the  media  and  cause  it 
to  degenerate  and  weaken  cause  arteriosclerosis  without 
increased  blood  pressure;  that  the  normal  blood  pressure 
may  be,  for  the  artery  which  is  physiologically  weakened  in 
an  individual  over  fifty,  really  hypertension  and  arterio- 
sclerosis may  result.  Our  observations  lead  us  to  believe 
that  the  process  is  at  bottom  one  and  the  same.  The  dif- 
ferent types  noted  clinically  depend  upon  the  nature  of  the 
etiologic  factors  and  the  kind  of  arterial  tissue  with  which 
the  individual  is  endowed.  This  view  at  least  brings  some 
order  out  of  previous  chaos,  and  corresponds  well  with  our 
present  knowledge  of  the  disease. 

There  are  many  cases  of  arteriosclerosis  which  lead  to 
definite  interference  with  the  closure  of  the  valves  of  the 
heart,  particularly  the  aortic  and  the  mitral.  It  has  been 
said  that  puckerings  of  the  valves  frequently  occur.  This 
arteriosclerotic  endocarditis  at  times  leads  to  very  definite 
heart  lesions,  chiefly  aortic  or  mitral  insufficiency,  or  both, 
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with,  at  times,  murmurs  of  a  stenotic  character  al  the  base. 
There  is  rarely  true  aortic  stenosis,  however.  The  murmur 
is  caused  by  the  passage  of  the  blood  over  the  roughened 
valves  and  into  the  dilated  aorta.  Aortic  stenosis  is  one 
of  the  rarest  of  the  valvular  lesions  affecting'  the  valves  of 


Fig.  9. — Aortic  incompetence  with  hypertrophy  and  dilatation  of  left  ventricle,  the  result 
of  arteriosclerosis  affecting  the  aortic  valves.  Note  how  the  valves  have  been  curled, 
thickened,  and  shortened,  the  edges  of  valves  being  a  half  inch  below  the  upper 
points  of  attachment.  The  anterior  coronary  artery  is  shown,  the  lumen  narrowed. 
(Reduced  one-half.) 

the  left  heart,  and  should  be  diagnosed  only  when  all  factors, 
including  the  typical  pulse  tracings,  are  taken  into  con- 
sideration.    (Fig.  9.) 

The  kidneys,  as  a  rule,  show  extensive  sclerosis.  They 
are  small,  firm,  and  contracted  and  not  always  to  be  dif- 
ferentiated from  the  contracted  kidneys  of  chronic  inflam- 
mation.    The  lesions  of  the  arteriosclerotic  kidney  are  due 
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to  Darrowing  and  eventual  obstruction  of  the  afferent  ves- 
sels. The  organs  are  usually  bright  red  or  grayish  red  in 
color.  At  times  there  is  marked  fatty  degeneration  of 
cortex  ami  medulla,  giving  to  them  a  yellowish  streaking. 
The  capsule  is  here  and  there  adherent,  the  cortex  is  much 
thinned  and  irregular.  The  surface  presents  a  roughly 
granular  appearance.  The  glomeruli  stand  out  as  whitish 
dots  and  the  sclerosed  arteries  are  easily  recognized,  as 
their  walls  are  much  thickened.  The  process  does  not,  as 
a  rule,  affect  the  whole  kidney  equally,  but  rather  affects 
those  portions  corresponding  to  the  interlobular  arteries. 
The  replacement  of  the  normal  kidney  tissue  by  connective 
tissue  and  the  resulting  contraction  of  this  latter  tissue 
leads  to  the  formation  of  scars.  As  the  process  is  not  reg- 
ular, the  scarring  is  deeper  in  some  places  than  in  others, 
with  the  result  that  localized  rather  sharply  depressed 
areas  appear  on  the  surface.  The  pelvis  is  relatively  large 
and  is  filled  with  fat.  The  renal  artery  is  often  markedly 
sclerosed  and  the  whole  process  may  be  due  to  localized 
thickening  of  the  artery,  or  as  part  of  a  general  arterioscle- 
rosis. The  latter  is  the  more  frequent.  Microscopically, 
it  is  seen  that  the  tubules  are  atrophied,  the  Bowman's 
capsules  are,  as  a  rule,  thickened,  and  the  glomeruli  are 
shrunken  or  have  been  replaced  by  fibrous  tissue.  In  places 
they  have  fallen  out  of  the  section.  There  is  marked  pro- 
liferation of  connective  tissue  in  cortex  and  medulla.  The 
arterioles  are  thickened,  the  sclerosis  being  either  of  the 
intima  or  media  or  of  both.  There  is  even  occlusion  of 
many  arterioles. 

Changes  in  other  organs  as  the  result  of  arteriosclerosis 
of  their  afferent  vessels  occur,  but  are  not  so  characteristic 
as  in  the  kidney.  In  the  brain  the  result  of  gradual 
thickening  of  the  arterioles  is  a  diminished  blood  supply, 
softening  of  the  portion  supplied  by  the  artery,  and  later  a 
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connective  tissue  deposit.  The  occurrence  of  thrombi  is 
favored  and,  now  and  again,  a  thrombus  plugs  an  artery 
which  supplies  an  important  and  even  vital  part  of  the 
brain.  The  arteries  of  the  brain  are  end  arteries,  hence 
there  is  no  chance  for  collateral  circulation.  It  is  there- 
fore evident  how  serious  a  result  may  follow  the  disturb- 
ance in  or  actual  deprivation  of  blood  supply  to  any  of  the 
brain  centers  or  to  the  internal  capsule. 

Arteriosclerosis  of  the  Pulmonary  Arteries. 

There  have  been  a  number  of  cases  of  sclerosis  of  the 
pulmonary  arteries,  either  alone,  or  associated  with  general 
systemic  arteriosclerosis.  The  cases  thus  far  described 
have  revealed  wide-spread  thickening  of  the  pulmonary 
arteries.  If  one  may  judge  by  the  description  of  the  path- 
ological changes,  the  condition  is  quite  similar  to  that 
produced  in  a  vein  by  transplantation  along  the  course  of 
an  artery.  Only  the  diffuse  form  with  connective  tissue 
thickening  of  all  coats  has  been  described.  There  is  also 
obliterating  endarteritis  of  the  smaller  vessels.  In  the 
etiology  of  the  condition  severe  infection  seems  to  play  a 
prominent  role.  The  constant  presence  of  right  ventricular 
hypertrophy  is  interesting,  the  heart  dullness  extends,  as 
a  rule,  far  to  the  right  of  the  sternum.  In  some  of  the 
cases  no  demonstrable  changes  were  observed  in  the  bron- 
chial arteries  or  in  the  pulmonary  veins. 

Sclerosis  of  the  Veins. 

Phlebosclerosis  not  infrequently  occurs  with  arterioscle- 
rosis. It  is  seen  in  those  cases  characterized  by  high  blood 
pressure.  Such  increased  pressure  in  the  veins  is  due,  for 
example,  to  cirrhosis  of  the  liver  which  affects  the  portal 
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circulation,  or  to  mitral  stenosis  which  affects  the  pulmo- 
nary veins.  The  affected  vessels  are  usually  dilated.  The 
intima  shows  compensatory  thickening  especially  where  the 
media  is  thinned.  As  a  rule  all  the  coats  are  involved  in  the 
connective  tissue  thickening.  Occasionally  hyaline  degen- 
eration or  calcification  of  the  new-formed  tissue  is  seen. 
"  Without  existing  arteriosclerosis  the  peripheral  veins  may 
be  sclerotic  usually  in  conditions  of  debility,  but  not  infre- 
quently in  young  persons. ' '     (Osier. ) 

In  many  cases  of  arteriosclerosis,  the  pathological 
changes  are  not  confined  to  the  arteries  but  are  found  in  the 
veins  as  well  as  in  the  capillaries.  Such  cases  could  be 
called  angiosclerosis. 

For  further  details  the  reader  is  referred  to  articles  by  K.  M.  Pearce,  by 
Pearee  and  E.  McD.  Stanton,  and  by  O.  Klotz  which  are  published  in  the  Jour. 
Exper.  Med.  between  the  years  1905  and  1909.  Also  consult  J.  G.  Adami, 
Amer.  Jour.  Med.  Sc,  October,  1909.  Also  W.  S.  Thayer  and  Marshall  Fabyan, 
ibid..  Dec,  1907.  I.  Adler,  ibid.,  Aug.,  1908.  Numerous  references  will  be 
found  in  these  articles. 


CHAPTER  III. 
PHYSIOLOGY  OF  THE  CIRCULATION.1 

"The  heart  and  the  blood  vessels  form  a  closed  vascular 
system,  containing  a  certain  amount  of  blood.  This  blood 
is  kept  in  endless  circulation  mainly  by  the  force  of  the 
muscular  contractions  of  the  heart;  but  the  bed  through 
which  it  flows  varies  greatly  in  width  at  different  parts  of 
the  circuit,  and  the  resistance  offered  to  the  moving  blood 
is  very  much  greater  in  the  capillaries  than  in  the  large 
vessels.  It  follows,  from  the  irregularities  in  size  of  the 
channels  through  which  it  flows,  that  the  blood  stream  is 
not  uniform  in  character  throughout  the  entire  circuit — 
indeed,  just  the  opposite  is  true.  From  point  to  point  in 
the  branching  system  of  vessels  the  blood  varies  in  regard 
to  its  velocity,  its  head  of  pressure,  etc.  These  variations 
are  connected  in  part  with  the  fixed  structure  of  the  system 
and  in  part  are  dependent  upon  the  changing  properties  of 
the  living  matter  of  which  the  system  is  composed.' ' 
(W.  H.  Howell.) 

If  the  vascular  system  were  composed  of  a  central  pump, 
projecting  at  every  stroke  a  given  amount  of  liquid  into 
a  series  of  rigid  tubes,  the  aggregate  cross  sections  of  which 
were  equal  to  the  cross  section  of  the  main  pipe,  then  the 
velocity  at  the  openings  would  be  the  same  as  at  the  source 


1  Within  the  past  few  years  a  great  mass  of  work  has  been  done  on  the  physiology  of 
the  circulation.  The  literature  is  voluminous — parts  of  it  are  highly  technical  and 
the  actual  practical  value  of  much  of  the  work  is  still  sub  ju&ice;  therefore  it  is 
not  proposed  in  this  chapter  to  enter  into  any  details,  as  it  would  carry  us  far  afield  and 
serve  no  purpose  in  this  particular  volume.  At  the  end  of  the  book  are  a  few  references. 
Those  who  care  to  pursue  the  subject  may  find  in  the  articles  there  enumerated  details 
and  further  bibliographies. 
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(making  allowances  for  friction).  The  problem  would  then 
be  a  simple  one.  In  the  circulation  of  the  blood  no  such 
simple  condition  obtains.  The  capillary  bed  is  an  enormous 
area  through  which  the  blood  flows  slowly.  From  the 
time  the  blood  is  thrown  into  the  aorta  the  velocity  begins 
to  diminish  until  it  reaches  its  minimum  in  the  capillaries. 
In  no  two  persons  is  the  initial  velocity  at  the  heart  the 
same,  nor  in  the  same  person  is  it  the  same  at  all  times  of 
day.  The  size  of  the  heart,  the  actual  strength  of  the 
muscle,  the  amount  of  blood  ejected  at  every  beat,  and  the 
size  and  elasticity  of  the  aorta  are  some  of  the  factors  which 
determine  the  velocity  of  blood  at  the  aortic  orifice.  When 
to«these  factors  are  added  the  differences  in  arterial  tissue, 
the  activity  or  resting  stage  of  the  various  organs,  etc.,  the 
question  becomes  exceedingly  complicated.  In  spite  of 
these  many  disturbing  elements,  attempts  more  or  less  suc- 
cessful have  been  made  to  estimate  the  velocity  of  the  blood 
in  animals.  Thus,  in  the  carotid  of  the  horse  the  velocity 
was  found  to  be  300  mm.  per  second  (Volkman)  and  297 
mm.  (Chauveau) ;  in  the  carotid  of  the  dog,  260  mm. 
(Vierordt).  In  the  jugular  vein  of  the  dog  Yierordt  found 
the  velocity  to  be  225  mm.  per  second.  These  figures  do 
not  represent  the  actual  velocity  of  the  blood  in  all  horses 
or  all  dogs,  but  they  do  give  us  some  general  idea  of  the 
rate  of  flow  of  the  blood.  For  man  it  has  been  calculated 
that  the  velocity  in  the  aorta  is  about  320  mm.  per  second. 
The  velocity  is  not  uniform  in  the  large  arteries,  where  at 
every  heart  beat  there  is  a  sudde-n  increase  followed  by  a 
decrease  as  the  heart  goes  into  diastole.  The  farther  away 
from  the  heart  the  measurements  are  made  the  more  even 
is  the  flow.  In  the  capillaries  it  is  quite  steady,  as  any  one 
can  prove  by  direct  microscopical  examination  of  the  web 
of  the  frog's  foot  or  the  cat's  mesentery.  The  rate  in  the 
capillaries  of  man  is  estimated  to  be  between  0.5  mm.  and 
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0.9  mm.  per  second.  As  the  blood  is  collected  into  the  veins 
and  the  bed  becomes  smaller,  the  velocity  increases  until 
at  the  heart  it  is  almost  the  same  as  in  the  aorta.  Thai 
the  velocity  could  not  be  exactly  the  same  is  evident  from 
the  fact  that  the  cross  section  of  the  veins,  which  return  the 
blood  to  the  right  auricle,  is  greater  than  is  the  cross  section 
of  the  aorta. 

The  volume  of  the  bed  is  subject  to  rapid  and  wide 
fluctuations,  which  are  dependent  on  many  causes,  both 
physiological  and  pathological.  The  call  of  an  actively 
functionating  organ  or  group  of  organs  causes  a  widening 
of  a  more  or  less  extensive  are,a,  and  the  velocity  necessarily 
varies.  In  states  of  great  relaxation  of  the  vessels  there 
may  be  a  capillary  pulse.  In  order  to  force  blood  at  the 
same  rate  through  dilated  vessels  as  through  normal  ves- 
sels, there  must  be  more  blood  or  there  must  be  a  more 
rapid  contraction  of  the  central  pump.  What  actually 
happens,  as  a  rule,  is  an  increase  in  the  rate  of  the  heart 
beat.  There  are  conditions — such,  for  example,  as  aortic 
insufficiency — where  actually  more  blood  is  thrown  into 
the  circulation  at  every  beat,  so  that  the  rate  is  not 
changed. 

It  has  been  calculated  that  the  average  amount  of  blood 
thrown  into  the  aorta  at  every  systole  of  the  heart  is  from 
50  to  100  cc.  This  is  forcibly  ejected  into  a  vessel  already 
filled  (apparently)  with  blood.  In  order  to  accommodate 
this  sudden  accession  of  fluid,  the  aorta  must  expand.  The 
aortic  valves  close,  and  during  diastole  the  blood  is  forced 
through  the  vascular  system  by  the  forcible  steady  contrac- 
tion of  the  highly  elastic  aorta.  Other  large  vessels  which 
branch  from  the  aorta  also  have  a  part  in  this  steady  pro- 
pulsion of  blood.  From  seventy  to  eighty  times  a  minute 
the  aorta  is  normally  forcibly  expanded  to  accommodate 
the  charge  of  the  ventricle.     It  is  not  difficult   to  under- 
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stand  the  greal  frequency  of  patches  of  sclerosis  in  the  arch 
when  these  facts  are  borne  in  mind. 

What  relationship  the  viscosity  of  the  blood  has  to  the 
rate  and  volume  of  flow  is  not  fully  understood.  As  yet 
there  is  not  much  known  about  the  subject,  and  no  one  has 
devised  a  satisfactory  means  of  measuring  the  viscosity. 
It  is  thought  by  some  that  an  increased  viscosity  assists  in 
producing  an  increased  amount  of  work  for  the  heart.1 

Blood  Pressure. 

By  blood  pressure  is  meant  the  force  which  the  contrac- 
tion of  the  left  ventricle  of  the  heart  exerts  in  propelling- 
onward  the  column  of  blood.  In  animals  this  has  been 
measured  directly  by  allowing  the  blood  to  rise  in  a  tube 
placed  perpendicularly  to  the  aorta  or  carotid  artery. 
This  is  a  crude  method,  and  has  been  abandoned  for  the 
more  accurate  and  more  easily  measured  method  of  forcing 
mercury  in  a  U  tube  to  record  the  height  of  the  ventricular 
pressure  in  millimeters  of  mercury  and  the  fluctuations  due 
to  the  ventricular  contraction.  In  man  the  blood  pressure 
is  most  conveniently  measured  in  the  brachial  artery. 

Blood  Pressure  Instruments. 

There  are  several  instruments  which  are  in  common  use 
for  the  purpose  of  recording  blood  pressure  in  man. 

Historically,  the  determination  of  blood  pressure  for  man 
began  with  the  attempt  of  K.  Yierordt  in  1855  to  measure 
the  blood  pressure  by  placing  weights  on  the  radial  pulse 
until  this  was  obliterated.  The  first  useful  instrument, 
however,  was  devised  by  Marey  in  1876.  He  placed  the 
hand  in  a  closed  vessel  containing  water  connected  bv  tub- 


1  For  a  good  resume  see  Krone,  Deutsche  Medizinische  Wochenschrift,   1910,  Vol.  36, 
p.    1438. 
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ing  with  a  bottle  for  raising  the  pressure  and  by  another 
tube  with  a  tambour  and  lever  for  recording  the  size  of  the 
pulse  waves.  He  maintained  that  when  pressure  on  the 
hand  was  made,  the  point  where  oscillations  of  the  lever 
ceased  was  the  maximal  pressure,  the  point  where  the  oscil- 
lations,of  the  recording  lever  was  largest,  was  the  minimal 
pressure. 

This  pioneer  work  was  practically  forgotten  for  twenty- 
five  years.  It  was  not  until  1887  that  V.  Basch  devised  an 
instrument  which  was  used  to  some  extent.  This  instru- 
ment recorded  only  maximum  pressure.  It  consisted  of  a 
small  rubber  bulb  filled  with  water  communicating  with  a 
mercury  manometer.  The  bulb  was  pressed  on  the  radial 
artery  until  the  pulse  below  it  was  obliterated  and  the 
pressure  then  read  off  on  the  column  of  mercury.  V.  Basch 
later  substituted  a  spring  manometer  for  the  mercury 
column.  Potain  modified  the  apparatus  by  using  air  in  the 
bulb  with  an  aneroid  barometer  for  recording  the  pressure. 
These  instruments  are  necessarily  grossly  inaccurate. 
Moreover,  they  do  not  record  the  diastolic  pressure. 

In  1896  and  1897  further  attempts  were  made  to  record 
blood  pressure  by  the  introduction  of  a  flat  rubber  bag 
encased  in  some  non-yielding  material,  which  was  placed 
around  the  upper  arm.  Eiva-Rocci  used,  silk,  while  Hill 
and  Barnard  used  leather.  The  latter  used  a  bulb  or 
Davidson  syringe  to  force  air  into  the  cuff  around  the  arm 
and  palpated  the  radial  artery  at  the  wrist,  noting  the  point 
of  return  of  the  pulse  after  compression  of  the  upper  arm, 
and  reading  the  pressure  on  a  column  of  mercury  in  a  tube. 

Except  that  the  width  of  the  cuff  has  been  increased  from 
5  cm.  to  12  cm.,  this  is  the  general  principle  upon  which  all 
the  blood  pressure  instruments  now  in  use  are  based. 
Most  of  the  apparatuses  make  use  of  a  column  of  mercury 
in  a  U  tube  to  record  the  millimeters  of  pressure.     As  the 
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mercury  is  depressed  in  one  arm  to  the  same  extent  as  it 
is  raised  in  the  other  arm  the  scale  where  readings  are  made 
is  .5  cm.  and  the  divisions  represent  2  mm.  of  mercury  but 
are  actually  1  mm.  apart. 

The  cuff  was  made  12  cm.  in  diameter  because  it  was 
shown  (V.  Recklinghausen)  that  with  narrow  cutis  much 
pressure  was  dissipated  in  squeezing  the  tissues.  Janeway 
has  recently  shown  that  with  the  use  of  the  12  cm.  cuff 
accurate  values  are  obtained  independently  of  the  amount 
of  muscle  and  fat  around  the  brachial  artery.  In  other 
words  if  an  actual  systolic  blood  pressure  of  140  mm.  is 
present  in  two  individuals,  the  one  with  a  thin  arm,  the 
other  with  a  thick  arm,  the  instrument  will  record  these 
pressures  the  same  where  a  12  cm.  arm  band  is  used.  We 
need  have  no  fear  of  obtaining  too  high  a  reading  when 
we  are  taking  pressure  in  a  stout  or  very  muscular  individ- 
ual. Janeway  also  was  the  first  to  call  attention  to  the  fact 
that  the  diastolic  or  minimal  pressure  was  at  the  point 
where  the  greatest  oscillation  of  the  mercury  took  place. 
This  is  difficult  to  estimate  in  many  cases  as  the  eye  can 
not  follow  slight  changes  in  the  oscillation  when  the  pressure 
in  the  cuff  is  gradually  reduced.  Practically  this  is  the 
case  in  small  pulses. 

Strassberger  attempted  to  find  the  minimal  pressure  by 
palpating  the  radial  artery  when  the  pressure  was  reduced 
gradually.  The  maximum  wave  felt  measured  the  diastolic 
pressure.  Hirschf elder  thinks  this  is  a.  fairly  accurate 
method  provided  one  palpates  with  the  ball  of  the  finger 
pressing  the  tip  against  the  radius,  thus  ensuring  firm  and 
even  pressure  on  the  artery.  At  best  this  is  difficult  except 
to  those  with  large  experience. 

The  Riva-Kocci  instrument  was  modified  by  Cook.  (See 
Fig.  10.)  He  used  a  glass  bulb  containing  mercury  into 
which  a  glass  tube  projected.     The  bulb  was  connected  by 
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outlet  and  tubing  to  the  cuff  and  syringe.  The  glass  tube 
was  marked  off  in  centimeters  and  millimeters  and  for  con- 
venience was  jointed  half  way  in  its  length.  The  instru- 
ment could  be  carried  in  a  box  of  convenient  size.  This 
instrument    is    fragile    and    more    cumbersome,    although 


Fig.  10. — Cook's  modification  of  Riva-Rocci's  blood  pi-essure  instrument. 

lighter  in  weight,  than  others  and  is  very  little  used  at 
present. 

Stanton's  instrument  (Fig.  11)  is  practically  Cook's 
made  more  rigid  in  every  way  but  without  the  jointed  tube. 
The  cuff  has  a  leather  casing,  the  pressure  bulb  is  of  heavy 
rubber,  the  glass  tube  in  which  the  mercury  rises  is  fixed 
against  a  piece  of  flat  metal  and  there  are  stop  cocks  in  a 
metal  chamber  introduced  between  the  bulb  and  mercury 
with  which  to  regulate  the  in-  and  out-flow  of  air.  The 
pressure  can  be  gradually  lowered  conveniently  without  re- 
moving the  pressure  bulb. 

The  most  accurate  mercury  manometer  is  that  of  Er- 
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langer.  (Fig.  12.)  The  instrument  is  bulky  and  is  not 
practicable  for  the  physician  in  practice.  The  principle  is 
that  used  by  Riva-Rocci.  There  is  an  extra  T-tube  intro- 
duced between  the  manometer  and  air  bulb  connecting  with 
a  rubber  bulb  in  a  glass  chamber.     The  oscillations  of  this 


Fig.  11. — Stanton's  sphygmomanometer. 

are  communicated  to  a  Marey  tambour  and  recorded  on 
smoked  paper  revolving  on  a.  drum.  There  is  a  compli- 
cated valve  which  enables  the  operator  to  reduce  the  pres- 
sure with  varying  degrees  of  slowness.  The  mercury  is 
placed  in  a  IT  tube  with  a  scale  alongside  of  it.  The  instru- 
ment is  expensive  and  not  as  easy  to  manipulate  as  its 
advocates  would  have  us  believe.  Hirschfelder  has  added 
to  the  usefulness  (as  well  as  to  the  complexity)  of  the  Er- 
langer  instrument,  by  placing  two  recording  tambours  for 
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the  simultaneous  registering  of  the  carotid  and  venous 
pulses.  In  spite  of  its  complexity  and  necessary  bulkiness, 
very  valuable  data  are  obtained  concerning  the  auricular 
contractions. 


Fig.  12. — The  Erlanger  sphygmomanometer  with  the  Hirschfelder  attachments  by  means? 
of  which  simultaneous  tracings  ca."  be  obtained  from  the  brachial,  carotid,  and 
venous  pulse?,. 
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Fig.  13. — The  Janeway  sphygmomanometer  which  has  heen  found  a  convenient  and  prac- 
ticable instrument.  The  scale  can  he  pushed  helow  the  level  of  the  top  of  the  box, 
lhe  long  arm  of  the  mercury  tuhe  is  disjointed  and  placed  in  the  bottom  of  the  box, 
the  lid  is  then  closed,  and  the  instrument  takes  up  hut  little  Space  in  the  physician's 
hag. 
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A  convenient  instrument  is  the  Janeway  sphygmomano- 
meter. (Fig.  13.)  This  is  also  a  mercury  recording  in- 
strument which  is  portable  and  accurate.  I  have  found  it 
very  satisfactory. 

The  Faught  instrument  (Fig.  14)  is  larger  than  the  Jane- 
way  but  is  less  easily  broken  and  is  not  too  cumbersome  to 
carry  around.  The  substitution  of  a  metal  air  pump  for 
the  rubber  makes  the  apparatus  more  durable. 


Fig.    14. — The    Faught    blood   pressure    instrument.      An    excellent    instrument    which    is 
quite  easily  carried  about  and  is  not  easily  broken. 


The  V.  Eecklinghausen  instrument  is  not  employed  to 
any  extent  in  this  country.  It  is  both  expensive  and  cum- 
bersome and  has  no  advantages  over  the  other  instruments. 

Several  other  instruments  have  been  devised  and  new  ones 
are  constantly  being  added  to  the  already  large  list.  With 
those  employing  mercury  the  principle  is  the  same.  The 
aim  is  to  make  an  instrument  which  is  easily  carried,  dura- 
ble and  accurate. 

In  all  the  mercury  instruments  the  diameter  of  the  tube 
is  2  mm.     One  would  suppose  that  there  would  be  notice- 
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able  differences  in  the  readings  of  the  different  mercury 
instruments  depending  upon  the  amount  of  mercury  used 
in  the  tube.  By  actual  weighl  there  is  from  35  to  45  gms. 
of  mercury  in  the  several  instruments.  After  many  trials, 
no  noticeable  differences  in  blood  pressure  readings  can  be 
made  out  between  a  column  weighing  35  gm.  and  one  weigh- 
ing 45  gm. 

There  is,  however,  the  inertia  of  the  mercury  to  be  over- 
come, friction  between  the  tube  and  the  mercury,  and  vapor 
tension.  The  mercury  is  therefore  not  as  sensitive  to  rapid 
changes  of  pressure  in  the  cuff  as  a  lighter  fluid  would  be. 
The  mercury  must  be  clean  and  the  tube  dry  so  that  there 
is  no  more  friction  than  what  is  inherent  between  the  mer- 
cury and  glass.  In  making  readings  on  a  rapid  pulse  the 
oscillations  of  the  mercury  column  are  apt  to  be  irregular 
or  to  cease  now  and  then,  due  to  the  fact  that  the  downward 
oscillation  coincides  with  a  pulse  wave,  or  an  upward  oscil- 
lation receives  the  impact  of  two  pulse  waves  transmitted 
through  the  cuff.  Instruments  have  been  devised  to  obviate 
this  difficulty  but  they  have  not  come  into  favor.  They  are 
usually  too  complicated  and  at  present  can  not  be  recom- 
mended. 

An  instrument  devised  by  Dr.  Rogers  (the  "Tycos") 
has  met  with  considerable  popularity.  (Fig.  15.)  Con- 
trary to  the  general  belief,  this  is  not  an  instrument  which 
operates  with  a  spring  and  lever.  The  instrument  is  com- 
posed essentially  of  two  metal  discs  carefully  ground  and 
attached  at  their  circumferences  to  the  metal  casing  below 
the  dial.  There  is  an  air  chamber  between  these  discs 
through  the  center  of  which  air  is  forced  by  the  syringe 
bulb.  When  air  is  forced  into  the  space  between  these  two 
discs,  they  are  forced  apart  to  a  very  slight  extent,  with  the 
highest  pressures  only  2-3  mm.  of  bulging  occurs.  From 
data  gathered  after  extensive  use  for  two  years  these  discs 
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were  not  found  to  have  sprung.  A  lever  at  ladled  to  a  cog 
winch  in  turn  is  attached  to  the  dial  needle  magnifies  to  an 
enormous  extent  the  slightest  expansion  of  the  discs.  Every 
dial  is  handmade  and  every  division  is  actually  determined 
by  using  a  U.  S.  government  mercury  manometer  of  stnnd 
ard  type.  No  two  dials  therefore  are  alike  in  the  spacing  of 
the  divisions  of  the  scale  but  every  one  is  calibrated  as  an 
individual  instrument.     There  is  no  doubt  in  the  author's 


Fig.  15. — Rogers'  "Tycos"  dial  sphygmomanometer. 

mind  that  for  the  general  practitioner  the  instrument  lias 
some  advantages  over  the  mercury  instruments.  It  reveals 
the  slightest  irregularity  in  force  of  the  heart  beat.  The 
oscillation  of  the  dial  needle  is  more  accurately  followed 
by  the  eye  than  is  that  of  the  column  of  mercury.  The 
needle  passes  directly  over  the  divisions  of  the  scale,  while 
with  usual  mercury  instruments  the  scale  is  an  appreciable 
distance  (sometimes  .5  cm.)  from  the  column  of  mercury  at 
the  side.  (Fig.  1(5.)  The  diastolic  pressure  is  more  easily 
rend  on  the  " Tycos.' '  It  is  where  the  maximum  oscillation 
of  the  needle  occurs  as  the  pressure  is  slowly  released  from 
the  cuff.  Although  it  does  not  appear  that  this  instrument, 
if  properly  made  and  standardized,  could  become  inaccurate, 
nevertheless  it  is  advisable  to  check  it  every  few  months 
against  a  known  accurate  mercury  manometer  instrument. 
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It'  it  wears  well,  it  will  undoubtedly  supersede  all  others  on 
account  of  its  compactness,  lightness,  and  ease  of  manipula- 
tion.    Other  firms  an4  making  instruments  something  like 


Fig.  16.— Detail  of  the  dial  in  the  "Tycos' '  instrument. 

"Tycos"  in  appearance.  Possibly  they  are  as  good. 
There  is  this  much  to  be  said,  no  instrument  using  a  spring- 
as  resistance  to  measure  pressure  can  be  recommended. 


Technique. 

The  same  technique  applies  to  all  the  mercury  instru- 
ments. The  patient  sits  or  lies  down  comfortably.  The 
right  or  left  arm  is  bared  to  the  shoulder,  the  cuff  is  then 
slipped  over  the  hand  to  the  upper  arm.  (See  Fig.  17.)  At 
least  an  inch  of  bare  arm  should  show  between  the  lower  end 
of  the  cuff  and  the  bend  of  the  elbow.  The  rubber  is  ad- 
justed so  that  the  actual  pressure  from  the  bag  is  against 
the  inner  side  of  the  arm.     The  straps  are  tightened,  care 
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being  taken  not  to  compress  the  veins.  The  upper  pari  of 
the  cuff  should  fit  more  snugly  than  the  lower  part.  The 
part  of  the  instrument  carrying  the  mercury  column  is  now 
placed  on  a  level  surface;  the  two  arms  of  the  mercury  in 
the  tube  must  be  even,  and  at  0  on  tlie  scale.     With  the 


Fig.  17. — Method  of  taking  blood  pressure  with  a  patient  in  sitting  position. 

fingers  of  one  hand  on  the  radial  pulse,  the  bag  is  com- 
pressed until  the  pulse  is  no  longer  felt.  (See  Fig.  18.) 
One  should  raise  the  pressure  from  10-12  mm.  above 
this,  and  close  the  stop  cock  between  the  bulb  and  the 
mercury  tube.  In  a  good  instrument  the  column  should 
not  fall.  If  it  does  there  is  a  leak  of  air  in  the  system  of 
tubing  and  arm  bag.  Now  with  the  finger  on  the  pulse,  or 
where  the  pulse  was  last  felt,  gradually  allow  air  to  escape 
by  turning  the  stop  cock  so  that  the  column  of  mercury  falls 
about  2  mm.  (one  division  on  the  scale)  for  every  heart  beat 
or  two.     One  must  not  allow  the  column  of  mercury  to 
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descend  too  slowly  as  it  is  uncomfortable  for  the  patient 
and  introduces  a  psychic  element  of  annoyance  which  affects 
the  blood  pressure.  On  the  other  hand,  the  pressure  must 
not  be  released  too  rapidly,  else  one  runs  over  the  points  of 
systolic  and  diastolic  pressure1  and  the  readings  are  grossly 
inaccurate.  It  is  impossible  to  say  how  rapidly  the  mercury 
must  fall.     Every  operator  must  find  that  out  for  himself 


Fig.  18. — Method  of  taking  blood  pressure  with  patient  lying  down. 

by  practice.  The  first  perceptible  pulse  wave  felt  beneath 
the  palpating  finger  at  the  wrist,  represents  on  the  scale  the 
-y>tolic  pressure.  This  can  be  seen  to  correspond  to  a  sud- 
den increase  in  the  magnitude  of  the  oscillation  of  the  mer- 
cury column.  The  systolic  pressure,  thus  obtained,  is  from 
5-10  mm.  lower  than  the  real  systolic  pressure.  The  more 
sensitive  the  palpating  finger,  the  more  nearly  does  the 
systolic  pressure  reading  approach  that  found  by  using 
_such  an  instrument  as  Erlanger's,  where  the  first  pulse 
wave  is  magnified  by  the  lever  of  the  tambour. 
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The  pressure  is  now  allowed  to  fall,  until  the  palpating 
finger  feels  the  largest  possible  pulse  wave,  which  is  coinci- 
dent with  the  greatest  oscillation  of  the  mercury.  This  is 
the  diastolic  pressure.  Beyond  this  point  there  is  no  oscil- 
lation of  the  mercury  column.  The  difference  between  the 
two  is  the  pulse  pressure.  Thus  the  pulse  is  fell  alter  com- 
pression at  150  on  the  scale,  and  the  maximum  oscillation 


Fig.  19. — Observation  by  the  auscultatory  method  and  a  mercury  instrument.      One  hand 
regulates  the  stop  cock  which  releases  air  gradually. 

occurs  at  110.     The  systolic  pressure  is  150  mm.,  the  dias- 
tolic is  110  mm.,  and  the  pulse  pressure  is  40  mm. 

With  the  "Tycos"  the  arm  band  is  snugly  wound  around 
the  arm,  the  bag  next  to  the  skin  and  the  end  tucked  in, 
so  that  the  whole  band  will  not  loosen  when  air  is  forced 
into  the  bag.  The  valve  on  the  air  bulb  is  now  tightly  closed 
and  the  cuff  blown  up  until  the  pulse  is  no  longer  felt.  One 
should  raise  the  pressure  not  more  than  10  mm.  above  the 
point  of  obliteration  of  the  pulse.     The  valve  is  then  care- 
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fully  opened  so  thai  the  needle  gradually  turns  toward 
zero.  At  the  firsl  return  of  the  pulse  wave  felt  at  the  wrist, 
the  needle  is  sure  to  give  a  sudden  jump.  This  is  the  sys- 
tolic pressure  and  is  read  off  on  the  scale.  The  needle  is 
now  carefully  watched  until  it  shows  the  maximum  oscilla- 
tion. This  is  the  diastolic  pressure.  The  difference  be- 
tween the  two  is,  as  above,  the  pulse  pressure. 

In  taking  pressure  one  should  take  the  average  of  several, 
three  or  four.  Moreover,  one  must  not  take  consecutive 
readings  too  quickly  and  one  must  be  sure  that  between 
every  two  readings  all  the  air  is  out  of  the  cuff  and  that  the 
mercury  or  dial  is  at  zero.  It  has  been  repeatedly  shown 
that  in  a  cyanosed  arm  the  systolic  pressure  is  raised  so 
that  even  slight  cyanosis  between  readings  must  be  care- 
fully avoided. 

A  more  accurate  method  of  determining  both  the  systolic 
and  diastolic  pressure,  but  especially  the  diastolic,  is  by  the 
so-called  auscultatory  method.  (See  Fig.  19.)  The  cuff  is 
adjusted  in  the  usual  way  and  one  places  the  bell  of  a 
binaural  stethoscope  over  the  brachial  artery  from  one  to 
two  centimeters  below  the  lower  edge  of  the  cuff.  Care 
must  be  taken  that  the  bell  is  not  pressed  too  firmly  against 
the  arm  and  that  the  edge  of  the  bell  nearest  the  cuff  is  not 
pressed  more  firmly  than  the  opposite  end.  For  this  pur- 
pose, one  cannot  use  the  ordinary  Bowles  stethoscope  or 
any  of  the  other  much  lauded  stethoscopes,  because  the 
surface  of  the  bell  is  too  large.  The  diameter  of  the  bell 
must  not  be  more  than  twenty-five  millimeters,  twenty  is 
still  better.  It  is  advisable  before  beginning  the  observa- 
tion to  locate  with  the  finger  the  pulse  in  the  brachial 
artery  just  above  the  elbow,  so  that  the  stethoscope  may 
be  placed  over  the  course  of  the  artery.  (Fig.  20.) 
The  first  wave  which  comes  through  is  heard  as  a  click, 
and   occurs   at   a  point   on   the  manometer   or  dial   scale 
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from  5-10  mm.  higher  than  can  usually  be  palpated  at 
the  radial  artery.  This  is  the  true  systolic  pressure.  By 
keeping  the  bell  of  the  stethoscope  over  the  brachial  artery 
while  the  pressure  is  falling,  one  comes  to  a  point  when  all 
sound  suddenly  ceases.  This  is  said  to  he  the  diastolic 
pressure.  There  is  still  a  question  whether  this  disappear- 
ance of  sound  is  the  true  diastolic  or  whether  it  is  coincident 


Pig.    20. — Observation    by   the    auscultatory  method    and   a    dial   instrument.      The   right 
hand  holds  the  bulb  and  regulates  the  air  valve. 

with  a  period  just  before  this.  This  deserves  more  ex- 
tended study.  However  the  weight  of  present  opinion  is 
that  the  diastolic  pressure  corresponds  to  the  disappearance 
of  all  sounds. 

Arterial  Pressure. 


The  arterial  pressure  in  the  large  arteries  undergoes 
extensive  fluctuations  with  every  heart  beat.  The  maxi- 
mum   pressure    produced    by    the    systole    of    the    left 
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ventricle  of  the  heart  is  known  as  the  maximum  or  systolic 
pressure.  It  practically  equals  the  intraventricular  pres- 
sure. The  minimum  pressure  in  the  artery,  the  pressure 
at  the  end  of  diastole,  is  called  the  diastolic  pressure.  The 
difference  between  the  systolic  and  diastolic  pressures  is 
known  as  the  pulse  pressure.  There  is  yet  another  term 
known  as  the  mean  pressure.  For  convenience,  this  may  be 
said  to  be  the  arithmetical  mean  of  the  systolic  and  diastolic 
pressures.  Actually,  however,  this  cannot  be  the  case, 
owing-  to  the  form  of  the  pulse  wave,  which  is  not  a  uniform 
rise  and  fall — the  upstroke  being  a  straight  line,  but  the 
downstroke  being  broken  usually  by  two  notches.  We  do 
not  make  use  of  the  mean  pressure  in  recording  results.  It 
is  of  experimental  interest  and  needs  only  to  be  mentioned 
here. 

It  has  been  shown  that  the  mean  pressure  is  quite  con- 
stant throughout  the  whole  arterial  system.  The  maximum 
pressure  necessarily  falls  as  the  periphery  of  the  vascular 
system  is  approached.  In  general  it  may  be  said  that 
the  minimal  pressure  is  quite  constant.  Too  little  atten- 
tion is  paid  to  minimal  and  pulse  pressure.  The  min- 
imal pressure  is  important,  for  it  gives  us  valuable  data  as 
to  the  actual  propulsive  force  driving  the  blood  forward  to 
the  periphery  at  the  end  of  diastole.  Under  certain  circum- 
stances the  minimal  pressure  is  zero.  This  is  the  case  in 
marked  grades  of  aortic  insufficiency.  Here  the  maximum 
and  pulse  pressure  are  equal  and  there  is  great  dilatation 
of  the  peripheral  capillaries  with  the  capillary  pulse  fa- 
miliar to  all. 

It  is  readily  understood  how  the  maximum  pressure  falls 
as  the  periphery  is  approached,  until  in  the  arterioles  the 
maximum  and  minimum  pressures  are  about  equal.  The 
pressure  then  in  these  arterioles  is  practically  the  same  as 
the  diastolic  pressure.     Actually  it  is  a  few  millimeters 
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less.  The  diastolic  blood  pressure  would,  therefore,  meas- 
ure the  peripheral  resistance  and,  as  the  maximum  for 
systolic  pressure  represents  approximately  the  intraven- 
tricular pressure,  the  difference  between  the  twro,  the  pulse 
pressure,  actually  represents  the  force  which  is  driving  the 
blood  onward  from  the  heart  to  the  periphery.  Il  is  hence 
very  evident  that  the  mere  estimation  of  the  systolic  pres- 
sure gives  us  but  a  portion  of  the  information  wre  are 
seeking. 

The  pulse  pressure  is  subject  to  wide  fluctuations  but  as 
a  rule  for  any  one  normal  heart  it  remains  fairly  constant 
as  the  rate  varies.  In  a  rapidly  beating-  heart  the  diastole 
is  short  and  the  diastolic  pressure  rises.  If  the  systolic; 
pressure  does  not  also  rise,  as  in  a  normal  heart  following 
exercise,  we  will  say,  the  pulse  pressure  falls.  We  know 
that  when  the  pulse  rate  is  constant,  vasodilatation  causes  a 
fall  in  diastolic  pressure  and  a  rise  in  pulse  pressure.  On 
the  contrary,  vasoconstriction  causes  a  rise  in  diastolic 
pressure  and  a  fall  in  pulse  pressure. 

It  is  very  probably  the  case  that  with  two  individuals  of 
equal  age  and  equal  pulse  rate,  and  equal  systolic  pressure 
of  1G0  mm.,  the  one  with  a  diastolic  pressure  of  140  mm. 
and,  therefore,  a  pulse  pressure  of  only  20  mm.  is  much 
worse  off  than  the  other  with  a  diastolic  pressure  of  110 
mm.  and  a  pulse  pressure  of  50  mm.*  The  latter  may  be 
normal  for  the  age  of  the  person,  the  former  is  not  normal 
for  any  age.  Low  pulse  pressure  means  a  weak  vasomotor 
control  and  is  only  found  in  failing  circulation  or  in  mark- 
edly run  down  states  such  as  after  serious  illness  or  in 
tuberculosis.  Therefore,  it  is  most  important  to  estimate 
accurately  the  diastolic  pressure  as  well  as  the  systolic  pres- 
sure, for  only  in  this  way  can  we  obtain  any  data  of  value 
regarding  the  driving  power  of  the  heart  and  the  condition 
of  the  vasomotor  system.     A  high  systolic  pressure  does 
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not  necessarily  mean  thai  a  greal  deal  of  blood  is  forced 
into  the  capillaries.  Actually  it  may  mean  that  very  little 
Mood  enters  the  periphery.  The  heart  wastes  itsN  strength 
in  dilating  constricted  vessels  without  actually  carrying  on 
the  circulation  adequately. 

Normal  Pressure  Variations. 

The  systolic  pressure  varies  considerably  under  condi- 
tions which  are  by  no  means  abnormal.  Thus,  the  average 
for  men  at  all  ages  is  about  127  mm.  Hg.  (All  measure- 
ments are  taken  from  the  brachial  artery,  with  the  individ- 
uals in  the  sitting  posture.)  For  women  the  average  is 
somewhat  lower,  120  mm.  Hg.  The  pressure  is  lowest  in 
children.  In  children  from  6-12  years  the  average  systolic 
pressure  is  112  mm.  Normally,  there  is  a  gradual  increase 
as  age  comes  on,  due,  as  will  be  shown  in  the  succeeding 
chapter,  to  physiological  changes  which  take  place  in  the 
arteries  from  birth  to  old  age.  In  the  chart  here  appended 
is  graphically  shown  the  normal  variations  in  the  blood 
pressure  at  different  ages  compiled  from  observations  made 
on  one  thousand  presumably  normal  persons.     (Fig.  21.) 

The  diastolic  pressure  has  been  estimated  to  be  about  45 
to  48  mm.  Hg.  lower  than  the  systolic  pressure,  and  conse- 
quently these  figures  represent  the  pulse  pressure  in  the 
brachial  artery  of  man.  This  is  equivalent  to  saying  that 
every  systole  of  the  left  ventricle  distends  this  artery  by  a 
sudden  increase  in  pressure  equal  to  the  weight  of  a  column 
of  mercury  2  mm.  in  diameter  and  45  to  48  mm.  high.  Nat- 
urally, at  the  heart  the  pressure  is  highest.  As  the  blood 
goes  toward  the  capillary  area  the  pressure  gradually  de- 
creases until,  at  the  openings  of  the  great  veins  into  the 
heart,  the  pressure  is  least.  At  the  aorta  (A)  the  pressure 
(systolic)   is  approximately  150  mm.  Hg.,  at  the  brachial 
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artery  (B)  it  is  130  nun.,  in  the  capillary  system  (C)  it  Is 
30  mm.,  in  the  femoral  vein  (F)  it  is  20  mm.,  al  the  opening 
of  the  inferior  vena  cava  (I)  it  is  3  mm.     (Fig.  22.) 

Attention  has  been  called  to  the  normal  systolic  pressure 
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Fig.  21. — Chart  showing  the  normal  limits  of  variation  in  svstolic  blood  pressure.      (After 

Woley.) 


at  different  ages.  This  is  not  the  only  cause  for  variations 
in  the  blood  pressure.  Normally,  it  is  greater  when  in  the 
erect  position  than  when  seated,  and  greater  when  sealed 
than  when  lying  down.  During  the  day  there  arc  well- 
recognized   changes.     The   pressure   is   lowest   during  the 
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early  morning  hours,  when  the  person  is  asleep.  In  women 
there  are  variations  due  to  menstruation.     Muscular  exer- 

eise  raises  the  blood  pressure  markedly.  The  effect  of  a 
full  meal  is  to  raise  the  blood  pressure.  The  explanation 
is  that  during  and  following  a  meal  there  is  dilatation  of 
the  abdominal  vessels.  This  takes  blood  from  other  parts 
o(  the  body,  provided  that  the  other  factors  in  the  circula- 
tion remain  constant.  A  fall  of  pressure  would  necessarily 
occur  in  the  aorta.  To  compensate  for  this,  there  is  in- 
creased work  on  the  part  of  the  heart,  which  reveals  itself 


Fig.  22. — Schema  to  illustrate  the  gradual  decrease  in  pressure  from  the  heart  to  the 
vena  cava:  (a),  arteries;  (c),  capillaries;  (v),  veins;  (A),  aorta,  pressure  150mm.; 
(B),  brachial  artery,  pressure  130mm.;  (F),  femoral  vein,  20mm.;  (IVC),  inferior 
vena  cava,  3mm.       (Modified  from  Howell.) 

as  increased  pressure  and  pulse  pressure.  It  is  well  known 
that  the  interest  in  the  process  taken  by  an  individual  upon 
whom  the  blood  pressure  is  estimated  for  the  first  time  tends 
to  increase  the  rate  of  the  heart  and  to  raise  the  blood  pres- 
sure. For  this  reason  the  first  few  readings  on  the  instru- 
ment must  be  discarded,  and  not  until  the  patient  looks 
upon  the  procedure  calmly  can  the  true  blood  pressure  be 
obtained.  As  a  corollary  to  this  statement,  mental  excite- 
ment, of  whatever  kind,  has  a  marked  influence  on  the 
pressure.  The  patient  must  remain  absolutely  quiet. 
Raising  the  head  or  the  free  arm  causes  the  pressure  to  rise. 
Another  important  physiological  variation  is  produced  by 
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concentrated  mental  activity.  This  tends  to  hurry  the  heari 
and  increase  the  force  of  the  beat.  Jn  short,  it  may  be 
stated  as  a  general  rule  that  any  active  functionating  of  a 
part  of  the  body  which  naturally  requires  a  great  excess  of 
blood  tends  to  elevate  the  blood  pressure.  At  rest  the  pres- 
sure is  constant.  Variations  caused  by  the  factors  men- 
tioned act  only  transitorily,  and  the  pressure  shortly  returns 
to  normal. 


The  Auscultatory  Blood  Pressure  Phenomenon. 

When  one  applies  the  12  cm.  arm  band  over  the  brachial 
artery  and  listens  with  the  bell  of  the  stethoscope  about  one 
cm.  below  the  cufT  over  the  brachial  artery,  an  interesting 
series  of  sounds  are  produced  as  one  passes  from  the 
systolic  maximum  pressure  to  the  diastolic  minimum  pres- 
sure. ' '  The  cycle  begins  with  the  passage  of  the  first  waves 
of  blood  under  the  cuff.  This  produces  a  clear-cut  sound 
resembling  the  tap  of  embryocardial  rhythm,  and  is  known 
as  the  first  phase.  Succeeding  this  a  murmur  becomes 
audible,  more  or  less  clearly  defined  and  of  varying  dura- 
tion. In  the  average  case  the  murmur  at  first  accompanies 
the  sound,  but  soon  replaces  it.  The  period  of  audible  mur- 
mur is  known  as  the  'second  phase. '  At  the  inception  of 
the  next  or  third  phase  the  murmur  disappears  and  is 
substituted  by  a  clear  sound.  With  the  further  fall  of  the 
mercury  this  clear  sound  becomes  dull.  At  times  this  trans- 
formation is  clear-cut  and  easily  recognizable,  again,  it 
occurs  more  gradually.  Ettinger  and  Fischer  describe  this 
transformation  as  the  'fourth  phase.'  The  latter  believes 
that  it  coincides  with  the  diastolic  pressure.  Ettinger  con- 
siders that  it  precedes  true  diastole,  and  that  the  latter 
coincides  with  the  disappearance  of  all  sounds,  which  he 
calls  the  'fifth  phase.'  "     (Gittings.) 
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The  first  phase  is  due  to  the  sudden  expansion  of  the 
collapsed  portion  of  the  artery  below  the  cuff  and  to  the 

rapidity  of  the  Mood  flow.  This  causes  the  first  sharp 
clicking  sound  which  measures  the  systolic  pressure. 

The  second,  or  murmur  and  sound  phase,  is  due  to  the 
whorls  in  the  blood  stream  as  the  pressure  is  further  re- 
Leased  and  the  part  of  the  artery  below  the  cuff  begins  to 
till  with  blood. 

The  third  tone  phase  is  due  to  the  greater  expansion  of 
the  artery  and  to  the  lowered  velocity  in  the  artery.  A 
loud  tone  may  be  produced  by  a  stiff  artery  and  a  slow 
stream  or  by  an  elastic  artery  and  a  rapid  stream.  This 
tone  is  clear  cut  and  in  general  is  louder  than  the  first  phase. 

The  fourth  phase  is  a  transition  from  the  third  and  be- 
comes duller  in  sound  as  the  artery  approaches  the  normal 
size. 

The  fifth  phase,  no  sound  phase,  occurs  when  the  pressure 
in  the  cuff  exerts  no  compression  on  the  artery  and  the 
el  is  full  throughout  its  length. 

It  is  generally  conceded  that  the  sounds  heard  are  pro- 
duced in  the  artery  itself  and  not  at  the  heart. 

The  tones  vary  greatly  in  different  hearts.  A  very 
strong  third  tone  phase  or  prolongation  of  this  phase  usu- 
ally means  that  the  heart  which  produces  the  tone  is  a 
strongly  acting  one,  although  allowances  must  be  made  for 
a  sclerosed  artery  in  which  there  is  a  tendency  to  the  pro- 
duction of  a  sharp  third  phase. 

Weakness  of  the  third  phase,  as  a  rule,  indicates  weakness 
of  the  heart  and  this  dulling  of  the  third  phase  may  be  so 
excessive  that  no  sound  is  produced.  Goodman  and  Howell 
have  carried  this  method  further  by  measuring  the  individ- 
ual phases  and  calculating  the  percentage  of  each  phase  to 
the  pulse  pressure.  Thus,  if  in  a  normal  individual  the 
systolic  pressure  is  130  mm.,  the  diastolic  85  mm.,  and  the 
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pulse  pressure  45  mm.,  the  first  phase  lasts  from  L30  to  L16 
or  14  mm.,  the  second  from  116  to  96,  or  20  mm.,  the  third 
from  96  to  91  or  5  mm.,  the  fourth  from  91  to  85,  or  6  mm. 
The  first  phase  would  then  he  31.1  per  cent  of  the  total 
pulse  pressure,  the  second  phase  44.4  per  cent,  the  third 
phase  11.1  per  cent,  and  the  fourth  phase  13.3  per  cent. 
They  consider  that  the  second  and  third  phases  represent 
cardiac  strength  (C.  S.)  and  the  first  and  fourth  represent 
cardiac  weakness  (C.  W.).  They  helieve  that  C.  S.  should 
normally  be  greater  than  C.  W.  In  the  example  above 
C.  S. :  C.  W.=  55.5 :  44.4.  In  weak  hearts,  especially  in  un- 
compensated hearts,  the  conditions  are  reversed  and  C.  \V. 
>  C.  S.  This  is  actually  the  case.  As  a  heart  improves 
C.  S.  again  becomes  greater  than  C.  W.  They  think  that 
the  phases  should  be  studied  in  respect  to  the  sounds  and 
also  to  the  encroachment  of  one  sound  upon  another. 

A  further  interesting  feature  which  can  be  heard  in  all 
irregular  hearts  is  a  great  difference  in  intensity  of  the  in- 
dividual sounds.  Goodman  and  Howell  call  this  phenom- 
enon tonal  arrhythmia.  Irregularities  can  be  made  out  by 
the  auscultatory  method  which  can  not  be  heard  at  the 
heart. 

In  anemia  the  sounds  are  very  loud  and  clear  and  do  not 
seem  to  represent  the  actual  strength  of  the  heart.  I  have 
in  my  records  such  a  reading: 

Lymphatic  leukemia.  Patient  aged  54,  weak  and  failing. 
Red  blood  corpuscles  3,420,000;  white  cells  100,000;  hemo- 
globin 38  per  cent.  Systolic  pressure  104  mm.,  diastolic 
pressure  64  mm.,  pulse  pressure  40  mm.  C.  S. :  C.  W.= 
72.5:  27.5. 

In  this  particular  case  the  heart  sounds  were  faint  and 
the  heart  evidently  was  weak. 

In  polycythemia  the  sounds  have  a  curious,  dull,  sticky 
character   and  can  not  be   differentiated   accurately   into 
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phases,  a  condition  which  was  predicted  from  the  knowledge 

of  the  sharp  sounds  in  anemia. 

This  work  of  Goodman  and  Howell  needs  confirmation 
hut  is  of  sufficient  interest  and  importance  to  merit  the 
extended  mention  given  it. 

In  not  all  cases  can  all  phases  be  made  out.  It  is  usually 
the  fourth  phase  which  fails  to  be  heard.  Personal  obser- 
vations lead  me  to  believe  that  the  third  phase  or  the  fourth 
phase,  when  heard,  represents  the  diastolic  "pressure,  for 
simultaneous  tracings  on  the  kymograph  show  that  the 
maximum  oscillation  of  the  mercury  occurs  here.  At  the 
fifth  phase  there  is  no  brachial  pulse  beat  which  is  registered 
on  the  drum.     This  needs  further  study. 

"In  arteriosclerosis,  with  hardening  and  loss  of  elasticity 
of  the  vessel  walls,  the  auscultatory  phenomena,  according 
to  Krylow,  are  apt  to  be  more  pronounced,  since  the  back 
pressure  at  the  cuff  probably  causes  some  dilatation  of  the 
vessel  above  it,  while  the  lumen  of  the  vessel  is  smaller 
than  normal.  Both  of  these  factors  cause  an  increased 
rapidity  in  the  transmission  of  the  blood  wave  when  pressure 
in  the  cuff  is  released,  which  in  time  favors  the  vibration  of 
the  vessel  walls. 

"In  high  grade  thickening  of  the  arterial  walls,  how- 
ever, especially  where  calcification  had  occurred,  Fischer 
found  that  the  sounds  were  distinctly  less  loud  than  nor- 
mal, the  more  so  in  the  arm,  which  showed  the  greater 
degree  of  hardening.  According  to  Ettinger's  experience, 
the  rapidity  of  the  flow  distinctly  increases  the  auscultatory 
phenomenon."1     (Gittings.) 

The  sounds  depend  upon  the  resonating  character  of  the 
cuff,  upon  the  size  and  accessibility  of  the  vessel,  upon  the 
force  of  the  heart  beat,  and  upon  the  velocity  of  the  blood. 


1  For  a   full   discussion   of  this   subject   the   reader  is   referred  to   J.   C.   Gittings'    article 
in  Archives  of  Internal  Medicine,   1910,   VI,   196. 
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Changes  in  Blood  Pressure. 

Experimentally,  certain  drugs— such  as  adrenalin,  barium 
chloride,  nicotine,  etc. — raise  the  blood  pressure.  Shock 
and  hemorrhage  lower  it.  Hemorrhage  lowers  also  the 
pulse  pressure,  and  it  may  be  possible  to  prognosticate  in- 
ternal hemorrhage  by  frequent  estimations  of  the  systolic 
and  diastolic  pressures.  (Wiggers.)  Compression  of  the 
superior  mesenteric  artery  or  the  celiac  axis  in  dogs  raises 
the  blood  pressure  measured  in  the  carotid  artery  for  a 
period  of  at  least  ah  hour.  This  seems  to  be  dependent  on 
purely  mechanical  causes,  and  is  not  a  reflex  vasomotor 
phenomenon.     (Longcope  and  McClintock.) 

One  most  important  condition  which  causes  increased 
blood  pressure  is  intracranial  tension.  This  may  be 
brought  about  by  edema  of  a  part  or  the  whole  brain,  extra- 
and  subdural  hemorrhages  the  results  of  head  injuries, 
tumors  within  the  skull  which  do  not  replace  brain  tissue 
as  they  grow.  Gushing  has  shown  that  very  high  blood 
pressure  can  be  produced  experimentally  in  dogs  by  com- 
pression of  the  brain  and  this  applies  directly  to  man.  The 
increase  in  pressure  is  due  to  compression  of  the  medulla 
and  consequent  anemia  of  the  vasomotor  centers.  This 
acts  as  a  vasoconstrictor  stimulus  and  the  blood  pressure 
is  raised  to  a  point  where  the  medulla  is  supplied  with  blood. 
Too  high  and  too  prolonged  compression  of  the  medulla 
brings  about  exhaustion  of  the  centers  with  rapid  pulse, 
low  pressure,  and  death  from  asphyxia. 

Should  any  of  the  conditions  mentioned  above  (excepting 
of  course  increased  intracranial  tension)  act  over  prolonged 
periods,  then  there  might  result  permanent  increase  of 
blood  pressure.  This  is  readily  understood  from  what  has 
been  said  of  the  normal  variations  in  pressure. 
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Hypertension. 

When  the  systolic  pressure  is  constantly  above  the  nor- 
mal for  the  age  and  sex  of  the  individual,  it  is  spoken  of 
as  hypertension.  Hypertension  in  certain  cases  is  a  rela- 
tive term.  A  man  with  systolic  pressure  of  160  mm.  Hg. 
would  at  once  be  said  to  have  hypertension.  If,  however, 
the  age,  the  circumstances  under  which  the  measurement 
was  taken,  etc.,  were  known,  it  might  not  be  actual  hyper- 
tension. The  patient  may  have  been  a  strong,  elderly 
man,  or  the  pressure  may  have  been  measured  in  a  young 
man  during  excitement,  after  meal,  or  after  exercise.  Pro- 
longed hypertension  is  not  a  normal  state,  and  sooner  or 
later  there  must  result  changes  in  the  circulatory  system. 
Changes  actually  do  occur  in  both  the  heart  and  arteries, 
leading  to  the  production  of  arteriosclerosis  and  to  the  es- 
tablishment of  a  vicious  circle. 

Undoubtedly  the  greatest  blood  pressure  values  are  to  be 
seen  in  cases  of  chronic  interstitial  nephritis,  where  the 
systolic  pressure  reaches  270  mm.  of  mercury  or  even 
higher.  Not  all  diseases  of  the  kidney,  however,  cause  in- 
creased blood  pressure.  It  is  frequently  absent  in  the  toxic 
nephritis  cases  and  in  those  caused  by  certain  of  the  infec- 
tious diseases.  However,  in  primary  acute  Bright's  dis- 
ease, which  is  probably  infectious  in  character,  and  in  the 
nephritis  secondary  to  scarlet  fever,  there  is  practically  al- 
ways an  increase  in  the  arterial  pressure.  This  rise  may 
amount  to  50  mm.  of  mercury  within  forty-eight  hours  of 
the  onset  of  the  disease. 

Certain  forms  of  arteriosclerosis  cause  a  permanent  in- 
crease in  blood  pressure  and  are  accompanied  by  heart 
hypertrophy.  When  there  is  arteriosclerosis  of  the  periph- 
eral arteries,  which  is  characterized  by  early  calcification 
of  the  media,  with  little  or  no  change  in  the  intima,  the 
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blood  pressure  is  not  increased.  As  long  as  the  aorta  re 
tains  its  normal  elasticity,  it  seems  to  be  able  to  protect 
the  heart  and  to  assist  in  forcing  the  blood  through  the 
narrowed  peripheral  vessels.  It  is  only  when  there  is 
associated  sclerosis  of  the  aorta  (an  intimal  sclerosis), 
especially  of  the  first  part,  that  the  left  ventricle  hyper- 
trophies and  hypertension  results.  Extensive  sclerosis  of 
the  splanchnic  vessels  also  appears  to  cause  hypertrophy 
of  the  left  ventricle.  When  the  elasticity  of  the  arteries 
is  diminished,  they  offer  a  greater  resistance  to  dilating 
forces,  but,  once  having  been  dilated,  they  do  not  so  easily 
recover  their  original  size.  The  rigidity  of  .certain  areas 
may  be  neutralized  by  dilatation  of  other  areas.  But  the 
splanchnic  arteries  are  of  such  paramount  importance  in 
the  regulation  of  the  peripheral  resistance  that  disease  in 
them  renders  it  difficult  or  impossible  for  dilatation  in  other 
parts  of  the  body  sufficiently  to  compensate  for  the  splanch- 
nic contraction. 

Elliott,  in  an  interesting  comparison  of  the  blood  pressure 
in  pure  arteriosclerosis  and  in  chronic  nephritis,  arrived 
at  the  following  conclusions:  (1)  the  ordinary  clinical  type 
of  arteriosclerosis  is  not  necessarily  accompanied  by  high 
blood  pressure;  (2)  where  high  blood  pressure  is  met  with 
in  arteriosclerosis,  it  points  to  the  existence  either  of  asso- 
ciated renal  disease,  or  of  sclerosis  of  the  splanchnic  vessels 
and  of  the  aorta  above  the  diaphragm,  or  both;  (3)  if  we 
can  exclude  the  renal  disease  (chronic),  splanchnic  or  aortio 
sclerosis  is  to  be  suspected. 

If  it  were  not  for  the  so-called  tone  of  the  whole  vascular 
area,  the  heart  could  not  maintain  the  circulation.  This 
tone  is  maintained  by  the  contraction  of  the  involuntary 
muscle  in  the  vessels.  There  are  both  vasoconstrictor  and 
vasodilator  fibers  from  the  sympathetic  nervous  system  to 
the  smooth  muscle  fibers  of  the  arteries.     The  splanchnic 
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area  is  relatively  poorly  supplied  with  the  dilator  fibers. 
The  continuous  constrictor  impulses  sent  out  from  the 
sympathetic  ganglia  along  the  dorsal  spine  to  the  arteries 
keep  the  vessels  in  a  state  of  constriction  sufficient  to  offer 
enough  resistance  to  the  blood  flow  to  facilitate  the  work 
of  the  heart  without  placing,  for  any  prolonged  period,  a 
great  strain  upon  it. 

It  is,  therefore,  conceivable  that  an  increase  in  blood 
—ure  may  come  abont  in  two  ways:  (1)  by  stimulation 
of  the  constrictor  center  (or  centers?);  (2)  by  the  direct 
action  of  poisonous  products  circulating  in  the  blood  on 
the  muscle  cells  in  the  arterial  walls.  It  is  believed  that 
the  active  principle  from  the  medulla  of  the  adrenal  gland, 
adrenalin,  is  responsible  for  the  maintenance  of  the  arterial 
tone. 

It  has  also  been  discovered  that  the  extract  from  the  in- 
fundibular part  of  the  pituitary  body  causes  an  elevation 
of  the  blood  pressure.  It  would  appear  that  there  is  an 
intimate  association  among  the  ductless  glands  of  the  body. 
It  has  also  been  found  that  at  various  places  in  the  body 
there  are  collections  of  cells  known  as  chromaffin  cells, 
which  apparently  have  an  internal  secretion  analogous  to, 
if  not  the  same  as,  the  active  principle  of  the  adrenal  gland. 
A  group  of  these  cells  discovered  in  the  heart  has  been 
found  to  be  much  hypertrophied  in  a  case  of  chronic  in- 
terstitial nephritis,  accompanied  with  increased  blood  pres- 
sure and  heart  hypertrophy. 

Clinically,  we  know  that  adrenalin  causes  a  rise  in  the 
blood  pressure.  Experimentally,  as  has  been  shown, 
adrenalin  not  only  is  able  to  cause  a  rise  in  blood  pressure, 
but  also  a  degeneration  of  the  muscle  layer,  with  consequent 
production  of  lesions  resembling  to  some  extent  those  of 
arteriosclerosis  in  man. 

"While   it   must   not  be   forgotten   that,   given   an   equal 
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peripheral  resistance,  a  rapid  heart  will  cause  the  blood 
pressure  to  rise,  nevertheless  this  condition  usually  does 
not  last  long.  Practically  all  cases  of  permanent  high  ten- 
sion are  due  to  increase  of  the  peripheral  resistance. 

Hypotension. 

When  the  pressure  is  constantly  below  the  normal,  it  is 
called  hypotension.  This  may  be  transient — as  in  fainting 
— it  may  be  a  normal  state  of  the  individual,  it  occurs  in 
most  fevers  and  in  a  great  variety  of  diseases,  including 
anemias. 

In  arteriosclerosis,  especially  the  diffuse  (senile)  type, 
the  blood  pressure  is  invariably  low,  and  may  be  spoken  of 
as  hypotension.  The  heart  in  such  a  case  is  small,  the 
muscle  is  flabby,  there  is  brown  atrophy  of  the  fibers,  and 
some  replacement  of  the  muscle  cells  by  connective  tissue. 
The  same  causes  which  have  produced  general  arterioscle- 
rosis have  also  produced  sclerosis  of  the  coronary  arteries, 
and  probably  the  lessened  blood  supply  accounts  for  much 
of  the  atrophy  of  the  heart  muscle. 

In  typhoid  fever  the  maximum  blood  pressure  during 
beginning  convalescence  may  be  as  low  as  65  mm.  Hg.  I 
have  frequently  seen  hypotension  of  80  mm.  This  is  com- 
mon. 

Meningitis  is  the  only  acute  infectious  disease  in  which 
the  blood  pressure  is  more  often  high  than  low.  This  is 
accounted  for  by  the  increased  intracranial  tension. 

Following  large  hemorrhages  the  blood  pressure  is  re- 
duced. In  venesection  the  withdrawal  of  blood  may  not 
affect  the  blood  pressure  as  the  procedure  is  done  to  relieve 
overdistension  of  the  heart. 

In  pleurisy  with  effusion  and  in  pericarditis  with  effusion 
there  is  hypotension. 


PHYSIOLOGY  OF  THE  CIRCULATION.  91 

Collapse,  whether  from  poisoning  by  drugs  or  as  the  re- 
sult of  dysentery,  cholera,  or  profuse  vomiting  from  what- 
ever cause,  reduces  the  blood  pressure. 

lu  cathectic  states,  such  as  cancer,  the  blood  pressure  is 
low.  Genera]  wasting  of  the  whole  musculature  includes 
that  of  the  heart  and  the  heart  muscle  shows  the  condition 
known  as  "brown  atrophy." 

A  most  interesting  and  important  condition  in  which 
hypotension  occurs  is  pulmonary  tuberculosis.  Haven 
Emerson  has  recently  gone  over  the  whole  subject  in  a  care- 
ful piece  of  work  and  his  summary  is  as  follows : 

"Hypotension  or  subnormal  blood  pressure  is  univer- 
sally found  in  advanced  pulmonary  tuberculosis,  in  which 
condition  emaciation  may  play  a  part  in  its  causation. 
Hypotension  is  found  in  almost  all  cases  of  moderately  ad- 
vanced tuberculosis,  or  in  early  cases  in  which  the  toxemia 
is  marked  except  when  arteriosclerosis,  the  so-called  ar- 
thritic or  gouty  diathesis,  chronic  nephritis,  or  diabetes  com- 
plicate the  tuberculosis  and  bring  about  a  normal  pressure 
or  a  hypertension.  Occasionally  the  period  just  preceding 
a  hemoptysis  or  during  a  hemoptysis  may  show  hyper- 
tension in  a  patient  whose  usual  condition  is  that  of 
hypotension. 

"Hypotension  has  been  found  by  so  many  observers  in 
early,  doubtful  or  suspected  cases  with  or  before  physical 
signs  of  the  disease  in  the  lungs,  and  is  considered  by  com- 
petent clinicians  so  useful  a  differential  sign  between  vari- 
ous conditions  and  tuberculosis,  that  it  should  be  sought  for 
as  carefully  as  it  is  the  custom  at  present  to  search  for 
pulmonary  signs. 

"Hypotension  when  found  persistently  in  individuals  or" 
families  or  classes  living  under  certain  unhygienic  condi- 
tions should  put  us  on  our  guard  against  at  least  a  pre- 
disposition to   tuberculosis.     Most  unhygienic   conditions, 
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overwork,  undernourishment  and  insufficient  air,  arc  of 
themselves  causes  of  a  diminished  resistance,  and  it  seems 
likely  that  a  failure  of  normal  cardiovascular  response  to 
exercise  or  change  of  position  may  he  found  to  indicate  this 
stage  of  susceptibility,  especially  to  tuberculous  infection. 

".  .  .  Hypotension,  when  it  is  present  in  tuberculosis,  in- 
creases with  an  extension  of  the  process.  Recovery  from 
hypotension  accompanies  arrest  or  improvement.  Ret  inn 
to  normal  pressure  is  commonly  found  in  those  who  are 
cured.  Continuation  of  hypotension  seems  never  to  accom- 
pany improvement.  Prognosis  can  as  safely  be  based  on 
the  alteration  in  the  blood  pressure  as  on  changes  in  the 
pulse  or  temperature.  .  .  ." 

There  are  a  few  drugs  which  lower  the  blood  pressure, 
but,  as  a  rule,  their  effects  are  more  or  less  transitory.  We 
know  of  no  drug,  unless  it  be  iodide  of  potassium,  which  has 
the  property  of  causing  changes  in  the  blood  (decrease  in 
viscosity!),  which  tends  to  reduce  the  blood  pressure  when 
it  is  excessive.     This  drug  fails  us  many  times. 


SOME  DRUGS  WHICH  INFLUENCE  THE  BLOOD  PRESSURE. 


Pressure  Raisers. 

Adrenalin,  when  injected  directly 
into, a  vein  or  deep  into  the  muscles. 
The  action  is  transitory. 

Caffeine,  preferably  in  the  form 
of  caffeine-sodium-benzoate.  A  good 
drug. 

Strychnine,  which  does  not  act  di- 
rectly but  seemingly  through  the 
higher  centers. 

Ergot,  somewhat  uncertain. 

Nicotine,   not   used   therapeutically. 

Camphor,  used  in  sterile  olive  oil 
and  injected  deeply  into  the  muscles. 

Digitalis,  when  the  cardiac  lone  is 
low  and  decompensation  is  present. 
Its  action  is  prolonged  but  slow.  In- 
jections   of    the    infundibular    portion 


of   the    pituitary    body.     Not    in    use 
clinically. 

Pressure  Depressors. 

Nitroglycerine  and  amyl  nil  rite, 
action  transitory  but  rapid. 

Sodium  nitrite  and  erythrol  tetra- 
nitrate.  Action  somewhat  more  pro- 
longed. 

Aconite,  veratrum  viride,  chloral, 
etc.     These   depress  the   heart. 

Purgatives,  drastic  and  hydragogue. 

Potassium  and  sodium  iodide  may 
lower  blood  pressure.  When  they  do, 
llie  action  is  prolonged. 

Diuretin  and  theocin-sodium-ace- 
tate. 
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Venous  Pressure. 

Up  to  the  presenl  time  very  little  work  has  been  done  upon 
the  determination  of  the  pressure  in  the  veins  in  man.  It 
is  conceivable  thai  this  procedure  may,  at  times,  be  of  great 
value.  A  number  of  attempts  have  been  made  to  measure 
the  venous  pressure  by  compressing  the  arm  veins  and  not- 
ing on  a  manometer  the  force  necessary  to  obliterate  the 
vein.  .\s  the  pressure  is  so  slight,  water  is  used  instead 
of  mercury,  and  readings  have  been  given  in  centimeters 
of  water. 

In  the  apparatus  shown  in  the  figure  (Fig.  23),  Drs. 
Hooker  and  Eyster  succeeded  in  making  estimations  of  the 
venous  pressure.  The  box  B  is  held  in  position  by  the  tapes 
A,  so  that  the  vein  is  visible  through  the  rectangular  open- 
ing in  the  thin  rubber  covering  the  bottom.  The  box  is  con- 
nected with  the  water  manometer  G,  by  a  rubber  tube, 
from  which  a  T-tube  enters  the  rubber  bulb  E.  When  the 
bulb  E  is  compressed  between  the  plates  D,  by  the  coarse 
thumbscrew  C,  air  is  forced  into  the  box  B,  exerting  a  pres- 
sure on  the  vein  lying  exposed  beneath.  This  pressure  is 
transmitted  directly  to  the  manometer  G,  and  may  be  read 
off  in  centimeters  of  water  on  the  accompanying  scale.  The 
veins  of  the  back  of  the  hand  are  used  and  there  must  be  no 
obstruction  between  them  and  the  heart.  The  rubber-cov- 
ered box  is  accurately  and  lightly  fitted  over  a  vein  and 
pressure  made  until  it  is  obliterated.  By  measuring  the 
distance  above  or  below  the  heart  level  that  the  hand  was 
when  the  observation  was  made,  and  subtracting  or  adding 
these  figures  to  the  manometer  reading,  we  obtain  the 
venous  pressure  at  the  heart  level. 

Practically  Hooker  and  Eyster  found  that  the  normal 
variation  in  healthy  subjects  was  from  3  to  10  cm.  of  water. 
The  pressure  rose  in  cases  of  decompensated  hearts  with 
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dyspnea  and  venous  stasis,  and  returned  to  normal  with 
improvement  in  the  condition  of  the  patient.  II  mighl  be 
possible  with  this  instrument  to  foretell  an  oncoming  de- 
compensation by  the  rise  in  venous  pressure. 


Fig.  23. — Apparatus  for  estimating  the  venous  blood  pressure  in  man,  devised  by  Drs. 
Hooker  and  Eyster.  The  small  figure  is  the  detail  of  the  box  B.  See  explanation 
in  text. 


The  venous  pressure  may  also  be  estimated  roughly  by 
slowly  elevating  the  arm  and  noting  the  instant  at  which 
a  particular  vein  collapses.  By  measuring  the  height  of 
the  vein  above  the  heart  some  idea  may  be  obtained  of  the 
pressure  within  the  right  auricle. 
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Blood  Pressure  in  Surgery. 

Attention  has  already  boon  drawn  to  the  value  of  blood 
pressure  estimations  in  eases  of  head  injury. 

Sudden  pain  in  any  pari  of  the  body  temporarily  raises 
the  blood  pressure,  which,  however,  soon  falls  to  normal  or 
below  normal.  The  fall  is  especially  great  in  cases  of  per- 
itonitis. It  can  be  said  that  in  any  acute  abdominal  condi- 
tion, the  gradual  fall  of  blood  pressure  is  a  bad  omen  and 
is  an  indication  for  surgical  procedures. 

Anesthetics  at  first  cause  the  blood  pressure  to  rise  above 
the  normal.  This  is  particularly  true  of  ether.  Chloro- 
form even  comparatively  early,  however,  depresses  the 
pressure  and  if  for  no  other  reason  it  is  not  as  safe  an 
anesthetic  as  is  ether.  After  the  patient  is  well  under  the 
anesthetic,  the  blood  pressure  becomes  stationary  at  a  point 
slightly  above  the  normal  as  long  as  the  anesthetic  is  prop- 
erly administered.  A  fluctuating  blood  pressure  usually 
indicates  that  the  anesthetizer  is  not  properly  doing  his 
work. 

Handling  and  manipulation  of  the  viscera,  and  traction  on 
the  parietal  peritoneum,  cause  the  pressure  to  fall  and  aid 
in  the  production  of  shock.  The  more  rough  the  manipu- 
lation, the  greater  the  fall  of  blood  pressure.  Exposure  of 
loops  of  intestine  on  the  surface  of  the  abdomen  assists  in 
producing  shock.  This  is  prevented  by  laying  hot,  wet 
cloths  over  the  exposed  loops.  Particularly  dangerous  are 
operations  around  the  larynx,  as  shock  is  easily  produced. 
This  may  be  prevented  by  cocainization  of  the  nerve  end- 
ings in  the  larynx. 

In  any  operation  where  there  is  any  question  of  shock  or 
collapse,  there  should  be  some  assistant  (the  anesthetizer 
can  act  in  this  capacity),  who  takes  frequent  estimations 
of  the  blood  pressure.     This  can  readily  be  done  without 
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disturbing  the  surgeon  in  his  work.  An  arm  of  the  patient 
is  stretched  out  perpendicular  to  the  body  and  is  rested 
on  a  table.  The  cuff  is  placed  around  the  arm  in  the  usual 
way,  and  either  by  palpating  the  radial  artery  or  by  using 
the  stethoscope  over  the  brachial  artery,  the  pressure  can 
be  taken  from  time  to  time.  Five  minute  intervals  are  con- 
venient. Any  sheet  of  paper  ruled  in  small  squares,  such 
as  the  ordinary  temperature  chart,  or  a  special  blood  pres- 
sure chart  is  taken  and  a  base  line  made  of  normal  pressure 
for  the  individual.  A  dot  is  made  in  every  square  at  the 
point  corresponding  to  the  pressure  in  millimeters  of  mer- 
cury and  by  joining  the  dots  a  curve  of  pressure  is  made 
for  periods  before,  during,  and  after  the  operation.  This 
really  is  a  most  important,  but  unfortunately  much  neg- 
lected, function  of  the  sphygmomanometer.  Many  a  patient 
could  be  saved  were  it  known  that  shock  were  impending. 
This  can  certainly  be  foretold  in  practically  all  cases  by  the 
intelligent  use  of  the  instrument. 

In  the  new  operation  of  direct  transfusion  of  blood,  blood 
pressure  estimations  upon  the  donor  and  recipient  will  as- 
sist in  determining  when  to  cease  the  transfusion. 

Again  the  routine  use  of  the  instrument  will  give  us  in- 
formation as  to  whether  our  therapeutic  procedures  are 
of  the  proper  kind.  This  is  of  great  importance  in  the  after 
treatment  of  cases  of  peritonitis. 

The  Pulse. 

There  is  nothing  characteristic  about  the  pulse  of  a 
person  suffering  from  arteriosclerosis,  except  it  be  the  dif- 
ference in  the  pulse  of  high  tension  and  of  low  tension. 
The  pulse  of  high  tension  has  a  gradual  rise,  a  more  or  less 
rounded  apex,  and  the  dicrotic  wave  is  slightly  marked  and 
occurs  about  half-way  down  on  the  descending  limb.     In 
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arteriosclerosis  with  low  tension  the  radial  artery  is  usually 
so  rigid  that  very  little  pulse  wave  can  be  obtained.  Tbe 
general  form  of  a  low  tension  pulse  is  a  sharp  up-stroke,  a 
pointed  Dimmit,  and  a  secondary  wave  on  the  base  line, 
which  corresponds  to  the  dicrotic  wave.  Such  a  pulse  can 
be  easily  palpated,  and  is  known  as  a  dicrotic  pulse.  How- 
ever, such  a  pulse  can  occur  only  when  the  artery  still  re- 
tains all  or  a  large  part  of  its  elasticity;  hence  in  arteri- 
osclerotic low  tension  we  would  never  see  such  a  pulse  as 
the  typical  dicrotic. 

The  Venous  Pulse. 

It  would  carry  us  too  far  to  discuss  fully  the  character 
of  the  venous  pulse,  but  a  brief  summary  of  the  essential 
features  of  the  normal  venous  pulse  is  presented.  The 
venous  pulse  is  a  term  used  to  express  the  tracing  obtained 
from  the  internal  or  external  jugular  vein  at  the  root  of 
the  neck.  Normally  a  very  characteristic  curve  is  produced, 
which  can  be  readily  analyzed  into  a  series  of  waves  corre- 
sponding to  the  fluctuations  in  the  cardiac  cycle.  To  under- 
stand these  waves  and  their  values,  the  accompanying 
figure  is  helpful.     (Fig.  24.) 

Bachmann  summarizes  the  normal  waves  in  the  venous 
pulse  tracing  as  follows  : 

"The  physiological  or  so-called  venous  pulse  consists  of 
three  positive  and  three  negative  waves,  bearing  a  more  or 
bss  definite  relation  to  the  events  of  the  cardiac  cycle,  and 
having  their  origin  in  the  various  movements  of  the  cham- 
bers and  structures  of  the  right  heart.  The  first  positive 
wave  (a)  is  presystolic  in  time,  and  is  due  to  the  contrac- 
tion of  the  auricle,  causing  a  slowing  of  the  venous  current 
and  producing  a  centrifugal  wave  through  a  sudden  arrest 
of  the  inflowing  blood.     The  second  positive  wave  (S)  is 
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presystolic  in  time,  and  originates  in  the  sudden  projection 
of  the  tricuspid  valve  into  the  cavity  of  the  auricle  during 
the  quick,  incipient  rise  in  the  intraventricular  pressure 
occurring  in  the  protosystolic  period.  The  third  positive 
wave  (v)  occurs  toward  the  end  of  ventricular  systole.  It 
consists  of  two  lesser  waves  separated  by  a  shallow  notch. 


Fig.  24. — Semidiagrammatic  representation  of  the  events  in  the  cardiac  cycle:  Jug., 
pulse  in  the  jugular  vein;  Aur.,  contraction  of  auricle;  V.  Pr.,  intraventricular  pres- 
sure; Pap.  M.,  contraction  of  the  papillary  muscles;  Car.,  carotid  pulse.  Below  are 
given  the  times  of  occurrence  of  the  heart  sounds  and  of  the  opening  and  closing  of 
the  heart  valves.      (After  Hirschf elder.) 


The  factors  entering  into  its  formation  are  the  relaxation 
of  the  papillary  muscle  at  a  time  when  the  intraventricular 
is  still  higher  than  the  intraauricular  pressure,  resulting 
in  an  upward  movement  of  the  tricuspid  leaflets  and  a  re- 
turn of  the  auriculoventricular  septum  to  its  position  of 
rest. 

"The  first  negative  wave  (between  positive  wave  a  and 
S)    is  due  to  the  relaxing  auricle.     The   second  negative 
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wave  (Af)  occurs  during  the  diastole  of  the  auricle.  It 
is  due  to  the  dilatation  o['  its  walls,  to  the  displacement  of 
the  aurieulovontricular  septum  toward  the  apex  occurring 
at  the  time  ol'  ventricular  systole,  and  to  the  pull  of  the 
papillary  muscles  on  the  tricuspid  valve  leaflets.  The  third 
negative  wave  (Vf)  appears  during  ventricular  diastole  and 
in  the  common  pause  of  the  heart  chambers.  Its  cause  is 
found  in  the  passage  of  the  blood  from  the  auricle  into  the 
ventricle.  It  is  somewhat  modified  possibly  by  the  contin- 
ual ascent  of  the  auriculoventricular  septum  and  by  a  wave 
of  stasis  due  to  the  accumulation  of  blood  coming  from  the 
periphery."     (Fig.  25.) 

Hirschfelder  has  described  another  wave  which  he  calls 
the  "h"  wave,  which  is  due  to  the  floating  up  of  the  tricuspid 
valve  by  the  blood  in  the  ventricle  before  the  complete  filling 
of  the  ventricle  following  the  auricular  systole.     (Fig.  26.) 

Heart  Block. 

As  heart  block  occurs  frequently  in  cases  characterized 
by  extensive  arteriosclerosis,  a  brief  discussion  of  the  essen- 
tial features  will  be  given.  It  is,  however,  probable  that 
arteriosclerosis  is  not  the  cause  of  any  of  the  cases  of  heart 
block  directly,  but  it  is  only  a  result  of  the  same  etiological 
conditions  which  produce  the  lesion  or  lesions  which  result 
in  heart  block.  We  may  define  heart  block  as  the  condi- 
tion in  which  the  auricles  and  ventricles  beat  independently 
of  each  other.  There  may  be  a  partial  or  complete  heart 
block.  In  the  former  there  are  ventricular  silences,  during 
which  the  auricles  beat  two,  three,  four,  five,  even  up  to 
nine  times,  with  only  one  ventricular  contraction.  It  is  be- 
lieved by  most  physiologists  that  the  essential  factor  in  the 
production  of  heart  block  is  an  interference  in  the  conduc- 
tion of  impulses  from  the  auricles  to  the  ventricles  through 
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the  band  of  tissue  known  as  the  auriculoventricular  bundle. 
The  bundle  of  muscles  described  by  His  in  1905,  con- 
necting the   auricles   and   ventricles,   hag    been    definitely 


Carotid 


Time  Ho 

Fig.  25.-7—  Simultaneous  tracings  of  the  jugular  and  carotid  pulses  showing  normal  waves 
in  the  venous  pulse  and  relation  to  carotid  pulse.      (After  Bachmann.) 

shown  to  be  the  path  through  which  impulses  having  their 
origin  in  the  orifices  of  the  great  veins  pass  to  the  ventri- 
cles. The  situation  and  size  of  this  bundle  has  been  thus 
described  in  man  by  Eetzer : 


Fig.  26. — Jugular  and  carotid  tracing  from  a  normal  individual  with  a  well-marked  third 
heart  sound  showing  a  large  "h"  and  a  smaller  pre-auricular  wave  "w."  ?  indi- 
cates a  small  wave  in  mid-diastole  following  the  "h"  wave,  occasionally  found 
though  perhaps  an  artefact.      (After  Hirschf elder. ) 


"When  viewed  from  the  left  side,  the  bundle  lies  just 
above  the  muscular  septum  of  the  ventricles  and  below  the 
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membranous  septum.  In  some  hearts  the  muscular  septum 
la  so  well  developed  thai  it  envelopes  the  bundle.  It  is  then- 
difficult  to  find  it,  but  occasionally  it  can  be  seen  directly 
by  means  of  transmitted  light.  From  the  left  side  the  bun- 
dle can  he  followed  no  farther  posteriorly  than  the  right 
fibrous  trigone,  for  here  the  connective  tissue  becomes  so 
dense  that  it  is  difficult  to  dissect  it  away.  The  impression 
i>,  therefore,  received  that  this  mass  of  connective  tissue 
forms  the  insertion  of  the  bundle.  The  bundle  may  be  fol- 
lowed anteriorly  until  it  becomes  intimately  mixed  with  the 
musculature  of  the  ventricles. 

"When  viewed  from  the  right  side  of  the  heart,  the 
bundle  cannot  be  seen,  because  it  is  covered  by  the  mesial 
leaflet  of  the  tricuspid  valve,  whose  line  of  attachment 
passes  obliquely  over  the  membranous  septum.  Then,  if 
the  endocardium  is  removed  from  the  posterior  part  of  the 
septum  of  the  auricle  up  to  the  membranous  septum,  the 
posterior  part  of  the  auriculoventricular  bundle  will  be  ex- 
posed. If,  in  addition,  the  membranous  septum  be  removed, 
the  bundle  may  be  traced  from  the  point  to  which  it  could 
be  followed  when  viewed  from  the  left  side  as  it  passes 
posteriorly  over  the  muscular  septum.  In  the  region  of  the 
auriculoventricular  junction  it  loses  its  compactness,  the 
fibers  divide,  and  the  bundle  seems  to  fork.  One  branch 
passes  into  the  superficial  part  of  the  valve  musculature 
which  descends  from  the  auricles,  and  the  other  branch 
passes  directly  into  the  musculature  of  the  auricle. 

"Briefly,  the  auriculoventricular  bundle  runs  posteriorly 
in  the  septum  of  the  ventricles  about  10  mm.  below  the 
posterior  leaflet  of  the  aortic  semilunar  valves ;  with  a  gen- 
tle curve  it  passes  posteriorly  just  over  the  upper  edge  of 
the  muscular  septum  and  sends  its  fibers  into  the  muscula- 
ture of  the  right  auricle  and  of  the  auricular  valves.     In 
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the  heart  of  the  adult  the  bundle  is  IS  mm.  long,  2.5  nun. 
wide,  and  1.5  mm.  thick."     (Erlanger.) 

It  is  now  believed  that  impulses  have  their  origin  in  the 
musculature  of  the  great  veins  at  their  openings  into  11k; 
auricles  of  the  right  heart.  Contraction  of  the  heart,  as 
shown  by  cardiograms  and  venous  pulse  tracings,  moves  in 
a  wave  toward  the  ventricles  through  the  bundle  of  His. 
By  experimentally  compressing  the  bundle  in  the  heart  of 
the  dog,  there  is  at  once  a  marked  disturbance  in  the  rela- 
tion of  the  auricular  and  ventricular  contractions.  This 
blocking  of  impulses  may  be  only  partial,  when  the  auricle 
beats,  as  has  been  said,  from  two  to  nine  times  to  one  time 
of  the  ventricle,  to  complete  block,  when  the  two  chambers 
beat  quite  independently. 

In  any  stage  of  partial  block  the  auricles  and  ventricles 
may  be  completely  inhibited  by  stimulation  of  the  vagus 
nerve.  In  complete  block,  stimulation  of  the  peripheral  end 
of  the  vagus  affects  only  the  auricles,  but  has  little  or  no 
influence  upon  the  force  of  the  ventricular  beats.  The  loss 
of  influence  of  the  vagi  over  the  ventricles  is  always  exactly 
synchronous  with  the  establishment  of  complete  heart 
block.  Even  when  the  heart  block  is  complete,  stimulation 
of  the  accelerator  nerve,  as  a  rule,  increases  the  rate  of 
both  auricles  and  ventricles. 

Atropin,  as  would  naturally  be  inferred  from  its  action 
on  the  terminations  of  the  vagus  nerve,  has  no  effect  on 
the  ventricles  of  a  heart  when  in  the  condition  of  heart 
block. 


CHAPTER  IV. 
ETIOLOGY. 

The  causes  of  arteriosclerosis  are  many  and  varied.  No 
two  persons  have  the  same  resisting  power  toward  poisons 
that  circulate  in  the  blood.  Some  go  through  life  exposed 
to  all  the  infectious  diseases  without  ever  becoming  infected, 
while  others  fall  easy  victims  to  every  disease  that  comes, 
no  matter  how  careful  they  may  be,  and  it  is  quite  the  same 
in  regard  to  the  resistance  of  the  arterial  tissues.  If  the 
tubing  is  of  first  class  quality  and  the  individual  does  not 
place  too  much  strain  on  it,  he  may  live  to  the  biblical 
three-score  years  and  ten,  and  possess  arteries  which  have 
undergone  such  slight  changes  that  they  are  not  palpable. 
Such  a  person  is,  however,  the  exception.  On  the  other 
hand,  if  the  tissue  is  of  poor  quality,  even  the  ordinary 
wear  and  tear  of  life  causes  early  changes  in  the  vessels, 
and  a  person  of  forty  may  have  hard  arteries. 

We  have  described  in  a  previous  chapter  the  changes 
which  normally  occur  in  the  arteries  as  age  advances.  An 
artery  that  is  normal  for  a  man  of  fifty  years  would  be 
distinctly  abnormal  for  a  boy  of  fifteen. 

Two  broad  divisions  of  arteriosclerosis  may  be  made : 
(1)  congenital,  or  the  result  of  inherited  tendency;  (2) 
acquired. 

Congenital  Form. 

AYhen  Dr.  0.  W.  Holmes  was  asked  how  to  live  to  the  age 
of  seventy,  he  replied  that  a  man  should  begin  to  pick  his 
ancestors  one  hundred  years  before  he  was  born.  Our 
parents  determine  the  character  of  the  tissues  with  which 
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we  start  in  life,  and  this  determines  our  general  resistance. 
We  might  properly  speak  of  congenital  arteriosclerosis 
where  the  affected  individual  had  poor  arterial  tissue  with 
which  to  begin  life,  for  that,  in  a  sense,  is  a  congenital  de- 
fect, and  arterial  tissue  that  is  poor  in  quality  is  prone  to 
disease. 

The  author  is  more  and  more  impressed  with  the  part  thai 
heredity  plays  in  the  determination  of  arterial  degenera- 
tion. Especially  does  syphilis  in  the  parents  or  grand- 
parents leave  its  stigma  in  the  succeeding  generations  in 
the  shape  of  poor  arterial  tissue  which  is  prone  to  early 
degeneration.  Recently  W.  W.  Graves  has  called  atten- 
tion to  a  malformation  of  the  vertebral  border  of  the  scap- 
ula which  consists  in  a  concavity  instead  of  the  normal 
convexity  of  the  bone.  To  this  malformation  he  has  given 
the  name,  scaphoid  scapula.  He  considers  this  to  be  but 
one  manifestation  of  a  general  lack  of  development  in  the 
individual.  He  speaks  of  this  maldevelopment  as  a  blight 
and  considers  that  syphilis  in  the  ancestors  is  responsible 
for  the  condition  in  the  offspring.  He  finds  that  even  in 
children,  the  subjects  of  the  scaphoid  scapula,  the  arteries 
are  very  definitely  thickened.  While  confirmation  of  his 
observations  is  lacking,  there  is  no  doubt  that  we  must  lay 
the  blame  for  much  of  the  arteriosclerosis  in  our  patients 
to  the  poor  quality  of  arterial  tissue  transmitted  by  an- 
cestors who  have  acquired  some  constitutional  disease.  It 
may  have  been  syphilis,  it  may  have  been  the  degeneration 
produced  by  alcohol  or  other  drug.  We  cannot  ignore  the 
part  which  heredity  plays.  The  various  factors  to  be  con- 
sidered in  the  production  of  the  acquired  form  of  arteri- 
osclerosis appear  to  me  to  be  but  contributory  factors  to 
a  very  great  extent,  the  essential  and  fundamental  factor 
being  the  quality  of  arterial  tissue  with  which  the  individ- 
ual is  endowed. 
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Arteriosclerosis  may  occur  in  infants.  Cases  have  been 
reported  of  calcification  of  the  arteries  in  infants  and  chil- 
dren.    The  arteriosclerosis  may  occur  without  nephritis  or 

rise  of  blood  pressure.  Cerebral  hemorrhage  in  a  child 
of  two  years  lias  been  seen.  Heredity  in  these  cases  plays 
a  most  important  role.  In  many  of  the  reported  cases  there 
was  no  question  of  congenital  syphilis.  Aneurysms,  single 
or  multiple,  have  been  found  in  the  arteries  of  children, 
and  even  the  pulmonary  artery  may  show  sclerotic  changes. 

Acquired  Form. 

As  a  rule  the  cases  usually  seen  belong  in  this  group 
because  it  seems  as  if  a  connection  could  be  established  al- 
most always  between  one  'or  more  of  the  etiological  factors 
to  be  described  and  the  disease.  While  this  apparently  is 
the  case,  we  must  never  lose  sight  of  the  part  which  the 
quality  of  the  tissue  plays.  When  we  leave  this  out  of  our 
calculations  we  undoubtedly  make  many  false  deductions. 
When  two  men  of  the  same  age  who  have  been  exposed  to 
the  same  conditions  as  far  as  we  can  learn,  are  found  to 
have  quite  different  arteries,  the  one  normal,  the  other 
thickened,  we  must  postulate  congenitally  poor  tissue  on 
the  part  of  the  latter.  Such  tissue  readily  becomes  dis- 
eased following  conditions  which  would  very  likely  have 
produced  no  noticeable  effect  on  perfectly  normal,  healthy 
tissue. 

Hypertension. 

Hypertension  holds  first  place  as  a  cause  of  arterioscle- 
rosis. With  every  systole  of  the  heart,  blood  is  forced 
out  into  the  arterial  system  against  a  certain  amount  of 
resistance  represented  by  the  tonicity  of  the  capillary  area, 
and  the  amount  of  cohesion  between  the  viscous  blood  and 
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the  walls  of  the  arterioles.  When  a  dilatation  of  the  capil- 
laries over  any  large  area  takes  place,  the  blood  pressure 
falls,  providing-  there  is  no  compensatory  contraction  in 
other  areas  to  make  np  for  the  decreased  resistance  in  the 
dilated  vessels.  The  viscosity  of  the  blood,  as  such,  prob- 
ably has  very  little  effect  on  the  resistance  to  the  flow. 
With  the  systole  of  the  heart  there  is  a  sudden  dilatation 
of  the  arch  of  the  aorta,  and  a  wave  of  expansion  follows, 
which  is  transmitted  to  the  periphery  and  is  lost  only  in 
the  capillaries. 

The  blood  pressure  is  constantly  changing.  Physio- 
logically there  are  relatively  wide  variations  in  the  pres- 
sure in  a  perfectly  normal  individual.  There  are  some 
persons  who  have  hypotension,  a  blood  pressure  much  be- 
low the  normal.  Such  persons  have  usually  small  hearts, 
small  aortas,  and  they  seem  to  have  but  little  resistance 
to  disease.  Many  diseases,  especially  the  prolonged  fevers, 
diminish  markedly  the  blood  pressure.  Whether  the  hyper- 
tension is  the  cause  of  the  structural  changes  that  are  found 
in  the  walls  of  the  vessels,  or  is  the  result  of  the  diminished 
area  of  the  arterial  tree  through  which  the  same  amount 
of  blood  has  to  be  driven  as  before  the  vessel  walls  became 
narrowed,  is  still  disputed.  As  has  been  stated,  experi- 
mental evidence  would  tend  to  place  the  initial  blame  upon 
the  poisons  circulating  in  the  blood,  which  first  damage  the 
vessel  walls.  The  subsequent  changes  then  produce  thick- 
ening and  inelasticity.  Some  think  (Allbutt)  that  the 
hypertension  is  primary.  There  are  cases  seen  clinically 
that  lend  support  to  this  view  and  there  is  experimental 
evidence  also  (v.  chap.  ii).  Not  infrequently  individuals 
in  middle  life  begin  to  show  increase  of  arterial  blood  pres- 
sure without  discoverable  cause.  It  is  probable,  however, 
that  such  cases  are  those  of  beginning  nephritis  where  the 
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urine  is  perfectly  normal,  as  far  as  chemical  examination 
reveals,   hut   the  circulation  of  some  poison  in  the  blood 
causes  a  rise  of  pressure.     This  is  a  very  interesting  group 
^Teases,  and  more  will  be  said  about  it  later. 

Age. 

No  age  is  exempt  from  the  lesions  of  arteriosclerosis  if  we 
consider  the  two  groups.  However,  the  disease  is  seen  for 
the  most  part  in  persons  past  middle  life.  The  relative 
frequency  with  which  it  is  found  in  the  different  decades 
depends  on  so  many  factors  that  it  is  of  no  value  to  tabulate 
them.  As  has  been  stated,  arteriosclerosis  of  all  types  is 
an  involution  process  that  advances  with  age.  Longevity 
is  a  question  of  the  integrity  of  the  arterial  tissue,  and  no 
one  can  tell  what  sort  of  " vital  rubber"  (Osier)  any  one 
of  us  has.  However,  many  with  poor  tubing  may  make 
such  use  of  it  that  it  will  outlast  good  tubing  that  is  badly 
treated.  Unfortunately  we  have  no  way  of  telling  early 
enough  with  just  what  sort  of  arterial  tissue  we  are  start- 
ing life. 

Sex. 

There  is  no  doubt  that  men  are  far  more  prone  to  arterial 
disease  than  women  are;  all  statistics  are  in  accord  on  this 
point.  This  is  explained  by  the  greater  exposure  of  men 
to  those  conditions  of  life  which  tend  to  produce  high  ten- 
sion, and  so  to  produce  arteriosclerosis,  or  vice  versa. 
Arteriosclerosis  in  women  is  not  often  seen  until  after  the 
fiftieth  year.  Cases  of  the  most  extreme  grade  of  pipe 
stem  arteries  are,  however,  seen  in  old  women,  and  calcified 
arteries  are  not  hard  to  find  among  the  inmates  of  an  old 
woman's  home. 
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Race. 


Some  of  the  most  beautiful  examples  of  arteriosclerosis 
in  this  country  are  seen  in  the  negro.  Nol  only  is  this 
disease  more  frequent  in  the  black  race,  but  the  age  of  onset 
is  much  earlier  than  in  the  Caucasian.  The  accidents  of 
arteriosclerosis,  viz.,  aneurysm,  cerebral  hemorrhage,  etc., 
are  more  common  among  the  negro  males.  The  etiological 
factors  that  are  most  often  found  in  the  history  are  the 
prevalence  of  syphilis  and  hard  physical  labor. 

Occupation. 

Certain  occupations  have  a  distinct  causal  relationship  to 
arteriosclerosis;  among  such  are  particularly  those  entail- 
ing prolonged  muscular  exercise,  especially  if  much  lifting 
is  necessary.  Every  one  is  familiar  with  the  phenomena 
accompanying  the  exertion  of  lifting.  The  breath  is  drawn 
in,  the  glottis  is  closed,  and  the  muscles  of  the  chest  wall 
are  held  rigidly  while  the  exertion  lasts.  This  causes  a 
great  increase  in  blood  pressure,  and  constant  repetition 
of  this  will  produce  permanent  high  tension.  In  hospitals, 
the  stevedores  as  a  class  have  marked  arteriosclerosis,  and, 
almost  without  exception,  they  are  conrparatively  young 
men.  Occupations  that  are  accompanied  with  prolonged 
mental  strain,  such  as  now  occur  to  the  heads  of  large  man- 
ufacturing and  financial  institutions,  also  predispose  to 
early  arterial  changes.  Psychic  activity,  especially  when  it 
is  accompanied  by  worry,  is  a  potent  factor  in  the  produc- 
tion of  the  increased  blood  pressure  which  is  the  chief  factor 
in  producing  arterial  disease.  It  has  been  suggested  that 
sexual  continence  in  high-strung  men  produces  changes  in 
the  nervous  system  which  can  conceivably  lead  to  the  pro- 
duction of  high  tension  and   further  to   arteriosclerosis. 
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There  are,  however,  men  who  seem  not  to  be  harmed  by  the 
constant  wear  and  tear  of  our  modern  life.     These  are  the 

exceptions. 

AYorkers  in  factories  where  paint  is  made  and  the  in- 
gredients hand-mixed,  are  prone  to  develop  arteriosclerosis 
early  in  life.  It  has  been  found  that  the  laborers  most  apt 
to  be  victims  of  lead  intoxication  are  those  who  are  careless 
in  their  habits,  of  cleanliness,  particularly  in  regard  to  the 
fingernails.  The  continuous  absorption  of  lead  into  the 
system,  brings  about  a  condition  of  hypertension  that  has 
its  inevitable  results. 

The  fact  is  that  any  occupation  which  entails  either  the 
absorption  of  toxic  substances,  or  prolonged  muscular  labor, 
will  hasten  markedly  the  onset  of  arterial  disease. 

Infectious  Diseases. 

As  more  study  has  been  given  to  the  arteries  in  persons 
who  have  died  of  the  acute  infectious  diseases,  more  has 
come  to  light  concerning  the  effects  of  the  toxins  of  these 
diseases  on  the  vessel  walls.  In  the  arteries  of  children 
who  have  died  of  measles,  scarlet  fever,  diphtheria,  cere- 
brospinal meningitis,  etc.,  degenerative  changes  in  the  arte- 
ries occur,  modified  only  by  the  length  of  time  that  the 
toxins  have  acted. 

Thayer  has  shown  that  the  arteries  of  those  who  have 
passed  through  an  attack  of  moderately  severe  or  severe 
typhoid  fever  are  as  a  rule  more  readily  palpable  than  are 
the  vessels  of  persons  of  corresponding  years  who  have 
never  had  the  disease.  Clinically  the  typhoid  toxin  appears 
to  cause  the  early  production  of  arteriosclerosis.  The 
changes  in  the  arteries  occur  for  the  most  part,  and  always 
earlier,  in  the  peripheral  arteries,  and  the  media  is  chiefly 
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affected.     Minute  yellowish  patches  are  found  on  the  aorta, 

carotids,  and  coronaries.  In  persons  who  have  passed 
through  an  attack  of  one  of  the  fevers,  and  have  later  died 
from  some  other  cause,  regenerative  changes  are  sometimes 
found  to  have  taken  place  in  the  arteries,  consisting  of  an 
ingrowth  of  elastic  fibers  from  the  intact  adventitia  to  the 
diseased  media. 

Syphilis. 

This  is  one  of  the  most  important  of  the  etiological 
factors  in  the  production  of  arteriosclerosis.  Acute  aortitis 
affecting  the  ascending  and  transverse  portions  of  the  arch 
of  the  aorta  is  very  commonly  seen,  and  the  irregular,  scat- 
tered, slightly  raised,  yellowish-white  patches  of  sclerosis 
in  the  arch  which  are  found  years  after  the  syphilitic  lesion, 
are  considered  by  some  to  be  very  characteristic  of  syphilis. 
Mesaortitis  is  the  primary  lesion  and  acts  as  a  locus  min* 
oris  resistentice  where  an  aneurysm  forms.  In  fact,  it  is 
claimed  (Osier)  that  all  aneurysms  occurring  in  persons 
under  thirty  years  of  age  are  due  to  syphilitic  aortitis.  In 
the  late  stages  of  syphilis  the  arterial  lesions  may  be  of  a 
diffuse  character. 


Chronic  Drug  Intoxications. 

Lead,  tobacco,  and  according  to  some,  tea  and  coffee,  are 
to  be  classed  as  causal  factors  in  the  production  of  arteri- 
osclerosis. Certain  it  is  that  all  these  substances  have  a 
tendency  to  raise  the  arterial  pressure,  but  whether  the 
drug  itself  causes  first  a  degeneration,  and  later  hyperten- 
sion results,  or  vice  versa,  is  not  yet  positively  known. 
We  have  just  mentioned  that  lead  particularly  has  a  marked 
effect  in  producing  arterial  lesions.  Other  drugs  as  ad- 
renalin, barium  chloride,  physostigmin,  etc.,  while  produ- 
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cing  experimental  arteriosclerosis,  hardly  could  produce  the 
disease  in  man.  Alcohol  lias  been  blamed  for  much,  and 
as  an  etiological  factor  in  the  production  of  arteriosclerosis 
formerly  was  accorded  a  first  place.  More  recently  much 
doubt  lias  been  thrown  on  this  supposition  by  the  work  of 
Cabot,  who  showed  that  the  mere  drinking  of  even  large 
quantities  of  spirits  had  no  effect  in  producing  arterial 
disease. 

This  observation  has  been  recently  substantiated  by 
Hultgen,  who  carefully  studied  clinically  460  cases  of 
chronic  alcoholism.  He  says,  "  There  are  no  cardiovascu- 
lar symptoms  which  might  be  termed  characteristic  of 
chronic  alcoholism,  unless  it  be  the  peculiar  fetal  qualities 
of  the  heart  sounds  which  we  know  as  embryocardia.  I 
find  this  very  frequent  among  drinkers,  but  I  can  offer  only 
a  tentative  explanation  for  it,  namely,  the  following: 
Embryocardia  can  only  occur  with  low  tension  blood  pres- 
sure, and  in  the  absence  of  renal  insufficiency.  Hence  it 
might  be  considered  as  a  useful  condition  of  no  pathologic 
significance  at  all.  That  alcohol  is  a  sclerogenic  pharmakon 
and  productive  of  arteriosclerosis  with  its  usual  train  of 
symptoms  may  be  a  fact,  but  its  demonstration  would  be 
difficult  and  is  really  not  shown  by  my  tabulations.  There 
were  cardiovascular  changes,  such  as  myocarditis,  aortitis, 
valvular  heart  disease  and  arteriosclerosis  in  chronic  alco- 
holics in  54.3  per  cent  of  461  cases,  but  this  by  no  means 
constitutes  a  proof  of  the  causal  relationship  between  these 
lesions  and  the  abuse  of  liquors.  I  believe  it,  nevertheless, 
to  be  good  reasoning  to  ascribe  the  bulk  of  cardiovascular 
symptoms  to  the  sclerogenic  action  of  alcohol,  while  abstain- 
ing from  an  interpretation  of  its  pathogenesis. "  Just 
what  role  tobacco  plays  is  difficult  to  say.  My  own  opinion 
is,  that  of  itself  when  used  in  moderation,  it  has  no  ill 
effects.     However,  as  tobacco  is  a  drug  that  raises  markedly 
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the  blood  pressure,  excessive  use  must  be  held  responsible 
for  the  production  of  arteriosclerosis.  It  is  difficult  to 
separate  its  effects  from  those  produced  by  eating  and 
drinking. 

Over-eating. 

There  can  be  no  doubt  but  that  the  constant  overloading 
of  the  stomach  with  rich  or  difficultly  digestible  food  is 
responsible  for  a  large  number  of  cases  of  arteriosclerosis. 
Every  one  must  have  noted  the  increase  in  force  and  volume 
of  the  heart  beat  after  the  ingestion  of  a  large  meal.  The 
constant  repetition  of  such  processes  conceivably  can  lead 
to  damage  to  the  vessel  walls  through  hypertension. 

In  the  metabolism  of  food  in  the  intestines  there  are 
substances  produced  which  are  poisonous  when  absorbed 
directly  into  the  circulation.  Ordinarily  these  substances 
are  rendered  harmless  either  before  absorption  or  are  de- 
toxicated  in  the  liver  to  harmless  substances.  It  is  con- 
ceivable that  a  constant  overproduction  of  such  poisons 
would  eventually  damage  the  defensive  mechanism  of  the 
body  to  such  an  extent  that  some  of  the  poisons  would 
circulate  in  the  blood.  An  expression  of  a  surplus  of  one, 
at  least,  of  these  decomposition  products  is  the  appearance 
of  indican  in  the  urine.  It  is  not  believed  that  indicanuria 
has  the  importance  attached  to  it  which  some  authors  would 
have  us  believe.  It  is  found  too  often  and  in  too  many  vary- 
ing conditions,  nevertheless  it  undoubtedly  does  reveal  the 
presence  of  perverted  metabolism. 

In  how  far  the  toxins  absorbed  from  the  intestinal  tract 
are  responsible  for  the  production  of  arterial  disease,  it  is 
not  possible  to  say.  Some  observers  lay  great  stress  on 
this  factor  as  a  cause  of  arteriosclerosis.  The  author  be- 
lieves that  the  role  played  by  the  absorption  of  products  of 
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perverted  intestinal  metabolism  is  an  important  one.  The 
primary  change  is  an  increased  tension  in  the  arterioles 
which  later  leads  to  thickening  of  the  coats  of  the  vessels 
and  to  the  other  consequences  of  arterial  disease.  A  vi- 
cious circle  is  thus  established  which  has  a  tendency  to  be- 
come progressively  worse. 

Mental  Strain. 

More  and  more  does  one  become  impressed  with  the  fact 
that  patients  with  arteriosclerosis  are  very  often  those  who 
take  life  too  seriously  and  either  from  ambition  or  from  an 
exalted  sense  of  duty  lead  especially  strenuous  lives.  Not 
always  are  these  persons  addicted  to  drug  or  liquor  habit. 
Many  are  rather  abstemious  in  their  habits.  It  is  not  so 
often  that  we  see  as  a  victim  of  arteriosclerosis,  the  care- 
free person  who  laughs  his  way  through  life  without  worry- 
ing about  the  morrow.  He  is  not  so  prone  to  arteriosclero- 
sis. Worry  is  a  far  more  potent  cause  of  breakdown  than 
actual  manual  work.  It  is  the  rule  to  find  thickened  arteries 
among  neurasthenics.  This  may  be  only  part  of  a  general- 
ized degeneration  of  all  tissue  in  the  body.  The  blood  pres- 
sure in  such  persons  is  usually  low.  So  many  men  of  our 
better  class  live  under  a  continuous  mental  strain  in  the 
business  world.  The  increase  in  arteriosclerosis  cases  is 
real,  not  apparent.  The  intense  mental  strain  seems  to 
cause  a  marked  increase  in  blood  pressure  (for  short 
periods  of  mental  effort  this  has  been  proved)  over  a  period 
of  time  sufficient  to  cause  permanent  changes  in  the  vessel 
walls.  The  same  sequence  of  events  repeats  itself;  high 
tension,  arterial  strain,  compensatory  thickening,  hypertro- 
phied  heart,  etc. 

Certainlv  the  character  of  the  arterial  tissue  has  much  to 
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do  with  the  determination  of  degenerative  changes  which 
may  result  from  the  action  of  one  or  more  of  the  etiologies] 

factors. 

Muscular  Overwork. 

This  is  to  be  reckoned  with  as  an  etiological  factor.  One 
sees  it  especially  among  the  laboring  class  in  both  whiles 
and  negroes.  Possibly  other  factors,  as  alcohol  and  coarse 
heavy  food,  contribute  to  the  early  arterial  degeneration. 
Hypertrophy  of  the  heart  occurs  in  athletes,  and  statistics 
gathered  among  the  oarsmen  especially,  show  a  relatively 
high  mortality  at  the  different  decades  traceable  to  the  high 
tension  produced  while  in  training.  This  question  deserves 
more  consideration  than  has  been  accorded  it. 

Renal  Disease. 

Chronic  disease  of  the  kidneys  is  one  of  the  most  certain 
producers  of  hypertension ;  in  fact,  some  maintain  that  high 
tension,  even  without  demonstrable  kidney  lesions,  as  re- 
vealed by  careful  urine  examinations,  is  a  valuable  sign 
pointing  to  chronic  nephritis.  Just  what  causes  the  in- 
crease in  blood  pressure  sometimes  to  over  270  mm.  of  Hg., 
is  not  definitely  known.  It  seems  most  probable  that  it  is 
some  poison  elaborated  by  the  diseased  kidneys  and  ab- 
sorbed into  the  general  circulation.  There  it  acts  primarily 
on  the  musculature  of  the  arterioles  causing  tonic  contrac- 
tion and  an  increase  of  work  on  the  part  of  the  heart  to 
force  the  blood  through  narrowed  channels.  One  fact  is 
certain.  We  see  patients  in  coma  due  to  renal  disease  with 
blood  pressure  much  over  200  mm.  of  Hg.  As  these  cases 
clear  up,  the  pressure  falls  and  should  they  seemingly  re- 
cover, the  recovery  is  accompanied  with  a  marked  decrease 
in  blood  pressure,  finally  reaching  the  normal  for  the  indi- 
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vidual.  Moreover,  in  the  course  of  a  severe  acute  or  sub- 
acute nephritis,  hypertension  is  associated  with  headache, 
partial  or  total  blindness,  and  drowsiness.  When  the  pres- 
sure is  reduced,  all  these  symptoms  disappear. 

There  is  also  the  chronically  shrunken  and  scarred  kid- 
ney known  pathologically  as  the  arteriosclerotic  kidney. 
It  is  probable  that  there  are  two  groups  of  cases  which  we 
may  designate:  (1)  primary;  (2)  secondary.  In  the  pri- 
mary group  the  kidney  disease  antedates  the  sclerosis  of 
the  arteries,  and  the  sclerosis  is  most  probably  dependent  on 
the  constant  high  tension.  We  know  that  prolonged  hyper- 
tension will  produce  severe  forms  of  arteriosclerosis.  The 
arterial  disease  in  this  group  is  caused  by  the  renal 
disease. 

In  the  second  group  the  kidney  changes  are  apparently 
due  to  the  general  arteriosclerosis  which,  affecting  the  kid- 
ney vessels,  causes  changes  leading  to  atrophy  and  subse- 
quent fibrous  tissue  ingrowth  of  scattered  areas.  These 
cases  are  not  necessarily  associated  with  hypertension;  on 
the  contrary  there  is  more  apt  to  be  hypotension.  Where 
the  first  group  occurs  for  the  most  part  in  young  and  active 
middle-aged  people,  the  second  group  is  the  result  of  in- 
volutionary  processes  which  accompany  advanced  age. 

We  have  learned  that,  however  careful  analysis  of  the 
urine  may  be,  we  cannot  be  sure  of  the  pathological  state 
of  the  kidney  which  secretes  the  urine.  Too  often  so-called 
normal  urine  will  be  secreted  by  a  badly  diseased  kidney, 
whereas  a  urine  which  contains  considerable  albumen  and 
many  casts  may  be  secreted  by  a  kidney  almost  perfectly 
healthy,  the  lesions  being  only  of  a  transient  and  trivial 
nature. 

The  diagnosis  of  a  case  does  not  consist  in  the  determina- 
tion of  any  one  more  or  less  obvious  point,  or  even  in  the 
loose  correlation  of  several  factors.     Diagnosis  with  some 
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is  a  rapid  mental  process,  with  others  a  slow  weighing  of 
all  the  facts  known  and  balancing  them  against  one  another. 
The  rapid  method  is  to  be  preferred  but  it  can  only  be  ar- 
rived at  by  long  training  with  the  slow,  careful  method. 


CHAPTER  V. 

THE  PHYSICAL  EXAMINATION  OF  THE  HEART 
AND  ARTERIES. 

Heart  Boundaries. 

In  order  to  be  able  to  estimate  the  departures  from  normal 
in  the  boundaries  of  the  heart,  it  is  essential  that  there  be 
a  definite  appreciation  of  the  boundaries  of  the  normal 
heart  in  relation  to  the  chest  wall. 

It  is  frequently  stated  that  the  right  limit  of  cardiac  dull- 
ness is  normally,  in  the  adult,  just  at  the  right  border  of 
the  sternum.  This  is  not  strictly  accurate.  Careful  dis- 
sections at  the  autopsy  table  show  that  the  border  of  the 
right  auricle  is  from  one  to  one  and  a  half  and  even  two 
centimeters  from  the  edge  of  the  sternum  at  the  level  of  the 
third  interspace  and  on  the  living  subject  this  can  be  also 
demonstrated. 

Again  there  is  a  term  used  in  defining  the  apex  known  as 
the  point  of  maximum  impulse.  As  this  does  not  always 
coincide  with  the  apex  beat  and  with  the  outer  lower  left 
border  of  the  heart,  it  would  be  better  to  use  the  term  apex 
beat. 

Normally,  then,  the  cardiac  dullness,  the  so-called  relative 
cardiac  dullness,  begins  above  at  the  upper  border  of  the 
third  intercostal  cartilage,  as  a  rule,  and  taking  a  somewhat 
curved  line  with  the  concavity  inward,  descends  to  the  fifth 
interspace  or  beneath  the  fifth  rib  from  9  to  10  cm.  from  a 
lino  drawn  through  the  center  of  the  sternum  parallel  to  its 
length,  the  mid-sternal  line.     This  seems  to  me  to  be  a  bet- 
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ter  method  of  recording  the  size  of  the  heart  than  by  the 
lines  commonly  used,  viz:  the  nipple,  or  mid-clavicular,  or 
parasternal  line.  Below,  the  cardiac  dulness  is  merged  into 
the  tympany  from  the  stomach  and  the  dulness  from  the 
liver.  At  the  sixth  right  costosternal  articulation  there  is 
a  sharp  turn  upwards  forming  at  that  point  with  the  liver 
the  cardiohepatic  angle.  At  the  fourth  right  cartilage  or 
the  third  interspace,  the  dulness  is  from  one  to  two  centi- 
meters from  the  edge  of  the  sternum.  We  have  then  a  some- 
what pear-shaped  area  or  triangular  area  with  the  apex  at 
the  apex  of  the  heart.  The  so-called  absolute  cardiac  dul- 
ness does  not  appear  to  me  to  be  of  any  great  significance. 
In  reality  it  is  the  limit  of  lung  resonance  and  may  be 
greater  or  less,  not  so  much  on  account  of  variations  in  the 
size  of  the  heart,  as  of  variations  in  size  of  the  lungs  and 
shape  of  the  chest  wall. 

The  really  crucial  question  which  should  always  be  asked 
is,  Is  the  heart  enlarged  or  decreased  in  size?  The  position 
of  the  apex  beat  alone  can  not  determine  this,  nor  can  the 
limit  to  the  right  of  the  sternum.  The  distance  between 
these  two  points  and  the  depth  of  the  dulness  at  a  distance 
of  5  cm.  from  the  midsternal  line  on  the  left  side,  will  give 
the  size  of  the  heart  as  nearly  as  can  be  obtained  in  the  liv- 
ing subject.  A  series  of  measurements  in  normal  adults 
average  13  to  14  cm.  and  9  to  10  cm.  respectively.  For 
women  they  are  about  1  cm.  less  in  each  direction. 

The  elaborate  mechanism  known  as  the  orthodiagraph  is 
probably  the  best  means  of  determining  the  actual  limits 
of  the  heart,  but  few  men  have  such  an  expensive  instru- 
ment, and,  moreover,  at  the  bedside  such  an  instrument 
could  not  be  used.  From  comparative  measurements  I  con- 
cur in  the  belief  of  those  who  affirm  that  careful  percussion 
will  furnish  equally  as  accurate  limits. 

The  first  step  in  making  an  examination  of  the  heart  is  to 
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expose  the  patient's  chest  in  a  good  light,  and,  sitting  at  his 
right  side,  carefully  inspect  the  chest.  The  position  of  the 
apex  heat,  heaving,  bulging,  retraction  of  interspaces,  etc., 
can  easily  be  seen  if  visible.  After  careful  inspection  has 
given  all  the  data  which  it  is  possible  to  obtain,  one  next 
lays  the  palm  of  the  hand  over  the  heart  and  attempts  to 
palpate  the  apex  beat.  The  thrust  of  the  apex  in  a  hyper- 
trophied  heart  can  readily  be  felt,  and  one  can  feel  whether 
the  heart  is  regular,  irregular,  intermittent,  or  has  other 
change  in  rhythm.  The  shock  of  the  closing  valves,  particu- 
larly the  aortic,  can  be  felt,  and  that,  together  with  the  forci- 
ble apical  impulse,  are  very  definite  signs  of  hypertrophy 
and  hypertension.  Thrills  may  also  be  felt  and  can  be 
timed  in  relation  to  the  heart  cycle. 

Percussion. 

It  is  to  percussion  that  we  next  proceed,  and  for  the  data 
in  regard  to  the  size  of  the  heart,  it  is,  for  our  purpose,  the 
most  valuable  of  all  the  physical  methods  of  heart  examina- 
tion. 

First  and  foremost  we  wish  by  percussion  to  learn  the 
actual  size  of  the  heart,  in  other  words  what  is  ordinarily 
called  the  relative  cardiac  dulness.  With  the  absolute  dul- 
ness  we  are  not  concerned.  That  irregular  area  represents, 
as  has  been  said,  actually  the  limits  of  lung  resonance.  The 
heart  may  or  may  not  be  covered  with  lung;  there  may  or 
may  not  be  the  incisura  cardiaca.  What  I  wish  to  insist 
upon  is  that  the  size  of  the  area  of  absolute  dulness  can 
give  us  no  data  in  regard  to  the  size  of  the  heart.  What  we 
must  endeavor  to  learn  is  the  actual  size  of  the  heart  as 
nearly  as  our  crude  means  will  permit. 

Light,  very  light,  almost  inaudible  percussion,  what  Gold- 
scheider  called  "Schwellungsperkussion,''  must  be   prac- 


120  ARTERIOSCLEROSIS. 

ticed.  Use  the  middle  finger  of  the  right  (left)  hand  as  the 
hammer  and  the  last  joint  of  the  middle  finger  of  the  left 
(right)  hand  pressed  firmly  against  the  chest,  as  pleximeter. 
I  believe  it  is  better  to  place  the  pleximeter  finger  parallel 
to  the  boundary  to  be  limited  although  some  place  the  finger 
perpendicularly,  that  is,  pointing  toward  the  boundary. 
Now  and  then  it  helps  to  bend  the  pleximeter  finger  at  the 
second  joint,  hold  it  perpendicularly  to  the  chest  wall,  and 
strike  the  joint  directly  in  line  of  the  finger.  This  in  my 
hands  has  been  of  great  assistance  in  percussing  the  limits 
of  the  heart  dulness.  Pottenger's  " light  touch  palpation' ' 
is  a  modification  of  the  light  palpation  and,  to  my  mind,  has 
no  very  special  advantages.  Auscultatory  percussion  is  of 
great  value  at  times.  The  bell  of  the  stethoscope  is  placed 
over  the  portion  of  heart  uncovered  by  lung  (should  such 
be  the  case),  and  with  this  point  as  a  center  the  chest  is 
lightly  and  quickly  tapped  along  radii  converging  toward 
the  stethoscope.  One  soon  learns  to  recognize  the  change 
of  pitch  as  the  tapping  reaches  the  border  of  the  heart.  It 
is  well  to  use  all  methods,  especially  in  difficult  cases,  and 
to  compare  the  results.  Personally  I  have  found  that  by 
light  percussion  I  can  limit  with  much  accuracy  the  upper, 
right,  and  left  borders  of  the  heart. 

There  is  much  to  be  gained  by  using  light  percussion. 
Strong  blows  set  in  vibration  not  only  the  underlying  struc- 
tures, but  also  more  or  less  of  the  chest  wall.  We  wish  to 
avoid  this  source  of  error,  we  do  not  wish  to  differentiate  by 
pitch  alone.  Finally  one's  pleximeter  finger  becomes,  after 
long  practice,  so  sensitive  to  changes  in  the  resonance  of 
structures  lying  below  it,  that  there  is  actual  feeling  of  im- 
pairment to  the  slightest  degree.  This  delicate  touch  is 
what  we  should  endeavor  to  cultivate. 

It  is  at  times  of  advantage  to  use  immediate  percussion. 
This  is  done  by  bending  the  fingers  of  the  striking  hand, 
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bringing  the  tips  in  a  line  and  striking  the  chest  lightly  with 
the  tour  fingers  as  one  finger.  Some  find  it  easier  to  per- 
cnss  the  dulness  due  to  the  heart  in  this  way  than  by  medi- 
ate percussion. 

The  little  hammer  and  hard  rubber,  celluloid,  bone,  or 
ivory  pleximeter  does  not  seem  to  me  to  be  nearly  as  good 
as  the  fingers.  Moreover,  one  always  has  his  hands,  but 
may  forget  his  hammer  and  pleximeter. 

Auscultation. 

In  auscultating  the  heart  I  prefer  the  binaural  stetho- 
scope of  the  Ford  pattern.  The  recent  substitution  of  an 
aluminium  bell  for  the  hard  rubber  bell  is  an  improvement. 
Personally  I  do  not  favor  the  phonendoscope  or  any  of  the 
new  patent  non-roaring  instruments  now  for  sale  by  urgent 
instrument  makers.  The  phonendoscope  has  its  uses,  for 
example  in  auscultating  the  back  when  a  patient  is  lying 
in  bed  or  in  listening  to  the  heart  sounds  when  a  patient  is 
under  an  anesthetic;  but  for  differentiating  the  murmurs 
and  for  heart  diagnosis,  I  much  prefer  the  regular  bell 
stethoscope. 

In  arteriosclerosis  the  two  places  over  which  it  is  impor- 
tant to  listen  are  the  apex  and  the  second  right  cartilage, 
the  aortic  area.  Over  the  former,  one  gains  data  in  regard 
to  the  strength  of  the  heart  as  indicated  by  the  first  sound, 
over  the  latter  point,  one  learns  of  the  tension  in  the  aorta 
by  the  character  of  the  sound  produced  when  the  aortic 
valves  close. 

The  hypertrophy  of  the  heart  in  arteriosclerosis  is  in- 
variably due  to  the  enlargement  and  thickening  of  the  left 
ventricle.  From  the  nature  of  the  position  which  the  heart 
assumes  in  the  thorax,  this  enlargement  is  downward  and 
to  the  left.     The  apex  beat  will  therefore  be  found  in  the 
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fifth  or  sixth  interspace,  and  definitely  at  an  /increased  dis- 
tance from  the  midsternal  line.  As  stated  above,  it  is 
most  important  that  this  distance  be  accurately  measured 
and  put  down  in  the  notes  of  the  case  for  future  reference. 
No  satisfactory  prognosis  can  be  given  unless  this  is  done, 
for  the  gradual  increase  or  the  decrease  under  treatment  in 
the  size  of  the  heart  can  thus  be  definitely  known,  and,  know- 
ing the  other  factors,  a  prognosis  may  be  given  which  will 
be  of  some  value  to  the  patient. 

The  Examination  of  the  Arteries. 

It  is  exceedingly  difficult  at  times  to  affirm  definitely  that 
an  artery,  the  radial  for  example,  is  actually  sclerosed. 
Much  depends  on  the  sensitiveness  of  the  fingers  of  him 
who  palpates,  and  much  upon  the  relation  of  the  palpated 
artery  to  the  surrounding,  chiefly  underlying,  structures. 
In  the  examination  of  arteries  it  is  well  to  inspect  the  body 
for  the  pulsations  caused  by  them.  Frequently  an  exceed- 
ingly tortuous  artery,  such  as  the  brachial,  may  be  seen 
throughout  its  whole  extent  and  yet  the  radial  appear  lit- 
tle, if  any,  thickened  by  palpation.  Again  the  artery  of  a 
pulse  of  high  tension  which  is  small  in  size  but  full  between 
the  beats,  may  not  be  as  sclerosed  as  one  which  collapses  and 
feels  much  softer.  It  is  difficult  to  obtain  accurate  data  in 
regard  to  the  tension  in  an  artery  by  feeling  it  with  the 
fingers  of  one  hand.  One  should  use  both  hands.  With  the 
middle  finger  of  the  right  (left)  hand  the  artery  is  com- 
pressed peripherally,  that-  is,  nearest  the  wrist.  The  blood 
is  then  pressed  out  of  the  artery  with  the  middle  finger  of 
the  left  (right)  hand,  so  as  to  obliterate  completely  the  pulse 
wave  and  the  two  or  three  inches  between  the  middle  fingers 
are  felt  with  the  index  fingers.  By  holding  the  finger  firmly 
on  the  artery  near  the  wrist  so  as  to  block  any  wave  that 


PHYSICAL  EXAMINATION  OF  THE  HEART  AM)  ARTERIES.       123 

may  come  through  the  palmar  arch  by  anastomosis  with  the 
ulnar  artery  and  by  releasing  pressure  on  the  proximal  mid- 
dle finger,  some  idea  may  be  had  of  the  degree  of  pulse 
tension.  However,  no  amount  of  practice  can  more  than  ap- 
proximate the  tension  and  when  one  is  surest  that  he  can 
tell  how  many  millimeters  of  rjressure  there  is,  he  is  apt  to 
be  farthest  wrong  when  he  checks  his  guess  with  the  sphyg- 
momanometer. 

Much  may  be  learned  from  carefully  palpating  the  periph- 
eral arteries,  and,  as  a  rule,  the  sclerosis  of  these  arteries 
means  general  arteriosclerosis,  although  there  are  many 
exceptions  to  this. 

A  more  recent  method,  and  one  which  in  the  author's 
hands  has  been  found  to  be  valuable,  is  that  proposed  by 
Wertheim-Salomonson  who  palpates  the  artery  not  with 
the  ball  of  the  finger  but  with  the  fingernail.  The  finger  is 
held  so  that  the  nail  is  perpendicular  to  the  surface  of  the 
skin  and  the  artery  is  felt  with  the  end  of  the  nail.  The  sen- 
sation is  perceived  at  the  root  and  makes  use  of  all  the  sensi- 
tive nerve  endings  there.  In  this  way  it  is  possible  to  feel 
the  arterial  wall  distinctly,  and  a  little  practice  will  enable 
one  to  determine  whether  or  not  the  vessel  wall  is  thickened. 
It  is  also  possible  to  determine  with  a  considerable  degree  of 
accuracy  the  diameter  of  the  artery  and  the  size  of  the  wall 
when  the  current  is  cut  off  by  pressure  on  the  proximal  side 
of  the  artery.  It  is  best  to  have  a  firm  background  when 
this  "  fingernail ' '  palpation  is  used.  This  may  be  obtained 
by  palpating  the  radial  artery  against  the  lower  end  of  the 
radius. 

Probably  the  best  method  of  palpating  the  arteries,  es- 
pecially the  radial,  to  determine  the  degree  of  sclerosis  and 
thickening,  is  to  use  the  tip  of  the  finger  and  roll  it  care- 
fully over  the  artery.  The  tip  of  the  finger  is  exceedingly 
sensitive  and,  moreover,  it  is  a  firmer  palpating  surface  than 
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the  ball,  thus  enabling  one  to  appreciate  degrees  of  sclerosis 
which  could  not  be  differentiated  by  palpation  with  the  soft 
yielding  ball.  This  finger  tip  palpation  is  well  illustrated 
in  the  figures  here  shown.     (Figs.  27  and  28.) 

Estimation  of  Blood  Pressure. 

It  must  be  borne  in  mind  at  the  outset  that  arteriosclero- 
sis and  high  blood  pressure  are  not  always  associated.  As 
a  matter  of  fact  in  the  severest  grades  of  senile  arteri- 


Fig.  27. — A  method  of  finger-tip  palpation  of  the  radial  artery.      (Graves.) 

osclerosis  the  blood  pressure  is  usually  below  the  normal 
for  the  individual's  years.  However,  as  high  tension  is  a 
frequent  factor  in  the  production  of  arterial  thickening, 
blood  pressure  readings  are  of  importance. 

Instruments. 

A  number  of  instruments  have  been  devised  to  measure 
the  blood  pressure  in  man  since  V.  Basch  made  the  first  one 
in   1887.     Modifications   have   been   made   by   Eiva-Kocci, 
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Stanton,  Cook,  Janeway,  Erlanger,  II irschf older,  and  others. 
(V.  Chap,  iii.) 

Some  prefer  the  tonometer  devised  by  Gaertner  or  one  of 
the  modifications  of  which  many  are  sold  in  Germany. 
This  is  an  excellent  means  of  measuring  the  systolic  pres- 
sure. 

In  using:  the  sphygmomanometer  with  the  12  cm.  arm  band, 
it  is  important  that  the  arm  band  be  fitted  smoothly  over  the 
upper  arm  and  that  the  side  next  the  axilla -be- drawn  snugly. 


Fig.  28. — Another  method  of  finger-tip  palpation  of  the  radial  artery.      (Graves.) 


The  lower  side  should  be  snug  but  not  so  tightly  drawn. 
One  feels  the  pulse  at  the  wrist  with  the  fingers  of  one  hand, 
and  with  the  air-bag  forces  air  into  the  arm  piece  beyond 
the  point  where  the  pulsation  at  the  wrist  ceases  to  be  felt. 

The  valve  is  then  closed  and  gradually  opened  so  that  the 
mercury  in  the  manometer  falls  one  to  two  millimeters  at 
every  heart  beat.  Before  the  pulse  wave  can  be  felt  at  the 
wrist  the  mercury  column  is  seen  to  oscillate  very  slightly. 

The  point  at  which  the  mercury  makes  a  sudden  increase 
in  excursion  should  correspond  with  the  first  sensation  ot 
pulsation  in  the  radial  artery  at  the  wrist.     This  point  reaa 
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off  on  the  scale  opposite  the  mercury  column  registers  the 
systolic  pressure  in  millimeters  of  mercury.  The  mercury 
is  allowed  to  fall  still  lower  and  the  excursion  becomes 
gradually  larger  until  a  point  is  reached  about  40-45  mm. 
below  the  systolic  pressure  where  the  mercury  column  again 
suddenly  makes  its  largest  excursion.  This  is  the  diastolic 
pressure  and  corresponds  to  the  greatest  pulse  wave  fell  at 
the  wrist.  The  difference  between  the  systolic  and  the  di- 
astolic pressures  is  the  pulse  pressure  which  measures  the 
force  with  which  the  blood  is  sent  through  the  vascular 
system  during  the  diastole  of  the  heart.  It  is  essential 
that  several  readings  be  made,  at  least  four,  and  the  aver- 
age taken.  After  some  practice  the  four  readings  should 
not  vary  more  than  5  mm.  Hg. 

Auscultation. 

Another  method  of  determining  the  systolic  and  diastolic 
pressures  in  the  brachial  artery  is  the  auscultatory  method  * 
first  described  by  Korotkow  (v.  chap.  iii). 

Practically  one  applies  the  12-14  cm.  arm  band  of  the 
blood  pressure  instrument  in  the  usual  way  and  com- 
presses the  bulb  until  the  mercury  registers  above  the  maxi- 
mum systolic  pressure.  The  bell  of  the  stethoscope  is  then 
placed  at  the  inner  side  of  the  arm  just  above  the  elbow  and 
2-4  cm.  below  the  cuff,  and  the  compression  released  gradu- 
ally. The  first  sharp  sound  heard  is  synchronous  with  the 
sudden  excursion  of  the  mercury  and  the  figure  is  read  off 
on  the  scale  alongside  of  the  manometer.  This  is  the  sys- 
tolic pressure.  The  pressure  is  still  further  eased  until 
the  point  is  reached  at  which  no  sound  is  heard.  This  read- 
ing on  the  manometer  scale  at  this  point  corresponds  to  the 


1  For  a  discussion  of  the  theories  of  the  sounds  produced  see  J.  C.  Gittings,  Arch.  Int. 
Med.,  Vol.  VI,  1910,  p.  196. 
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diastolic  pressure.  It  lias  been  said  within  that  the  systolic 
maximum  pressure  by  this  method  and  by  the  palpation 
method  correspond  fairly  well,  but  the  minimal  pressure 
is  from  13.2  mm.  to  24  mm.  lower  by  the  auscultatory  method. 
This  means,  of  course,  that  the  pulse  pressure  is  from  nearly 
60  to  70  mm.  instead  of  the  usual  40  to  45  mm.  as  given  in 
most  text  hooks. 

On  the  whole  the  auscultatory  blood  pressure  determina- 
tions are  to  be  preferred,  for  the  readings  in  the  hands  of 
one  not  thoroughly  experienced  in  palpating  radial  arteries 
for  blood  pressure  will  be  less  accurate.  The  physician 
who  uses  the  blood  pressure  instrument  only  now  and  then 
(and  this  applies  especially  to  the  specialists),  will  un- 
doubtedly think  much  more  highly  of  the  value  of  blood 
pressure  determinations  if  they  adhere  to  the  auscultatory 
method. 

Palpation. 

Hoover  has  called  attention  to  the  direct  palpation  of  the 
femoral  artery  just  below  Poupart's  ligament  as  a  more  ac- 
curate index  of  the  pressure  in  the  aorta  than  the  palpation 
of  the  radial  artery.  Possibly  one  can  obtain  a  more  ac- 
curate estimate  of  the  blood  pressure  in  this  way.  This, 
however,  is  open  to  dispute.  To  estimate  the  blood  pres- 
sure by  palpating  the  radial  artery  is  most  deceptive.  In 
about  seventy-five  per  cent  of  cases  one  can  tell  fairly  well 
whether  the  pressure  is  abnormally  high  or  abnormally 
low.  Small  variations  are  impossible  to  determine.  Un- 
questionably it  is  most  advantageous  to  get  into  the  habit 
of  palpating  the  femoral  artery  and  checking  the  result  with 
the  sphygmomanometer  so  that  the  fingers  may  be  trained 
to  appreciate  as  accurately  as  possible  changes  of  pres- 
sure. 

It  may  be  that  one  day  when  the  instrument  is  needed  it 
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is  not  at  hand.     A  well-trained  touch  then  becomes  a  .ureal 
asset. 

Precautions  When  Estimating  Blood  Pressure. 

There  are  certain  precautions  which  must  be  strictly  ob- 
served when  deductions  are  drawn  from  the  manometer 
readings.  The  psychic  factor  must  be  reckoned  with.  Any 
emotion  may  cause  marked  variations  in  the  pressure.  Ex- 
citement and  anger  are  especial  sources  of  error.  Even  the 
slight  excitement  arising  from  taking  the  first  blood  pres- 
sure on  a  nervous  patient  especially  is  apt  to  give  false 
values.  Usually  the  readings  must  be  taken  many  times  at 
the  first  sitting  and  the  first  few  may  have  to  be  set  aside. 
Worry  is  a  potent  factor  in  raising  the  pressure.  A  walk 
to  the  physician's  office,  especially  if  rapid,  has  its  effect. 

The  position  of  the  patient  when  the  blood  pressure  is 
taken  is  important.  Usually  in  the  office  the  pressure  is 
taken  when  the  patient  sits  in  a  chair.  He  should  assume  a 
relaxed,  comfortable  attitude.  The  readings  should  be 
made  at  the  same  time  of  day  and  at  the  same  interval  be- 
tween meals.  The  pressure  in  both  arms  should  be 
measured  and  comparisons  should  be  made  only  between 
readings  on  the  same  arm.  These  precautions  may  seem 
useless  and  even  somewhat  trivial,  and  the  conditions  dif- 
ficult to  control.  But  unless  they  are  carefully  observed  the 
readings  will  be  false,  no  comparisons  can  be  drawn  between 
the  readings  on  different  days,  and  the  instrument  will  most 
probably  be  blamed.  I  have  known  this  to  happen  so  often 
that  I  cannot  emphasize  too  strongly  the  importance  of  con- 
trolling all  the  essential  conditions  which  go  to  make  ac- 
curate work. 
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Value  of  Blood  Pressure. 

The  value  of  the  estimation  of  the  blood  pressure  is 
not  sufficiently  recognized  in  spite  of  the  emphasis  which 
has  been  laid  upon  it  in  the  past  few  years.  There  are 
some  who  have  attempted  to  use  the  instruments  and 
have  discarded  them  because  they  obtained  such  variable 
readings  that  the  instruments  seemed  of  little  value.  But 
before  throwing  away  any  instrument  which  has  been  well 
recommended  by  the  best  clinicians  and' laboratory  workers 
throughout  the  world,  it  is  well  to  ask  one's  self  whether  the 
instrument  only  is  at  fault.  If  others  have  found  it  of 
value,  then  the  fault  is  not  in  the  instrument,  but  most  prob- 
ably in  him  who  uses  the  instrument  wrongly. 


CHAPTER  VI. 

SYMPTOMS  AND  PHYSICAL  SIGNS. 

General. 

As  involution  processes  are  physiological,  as  has  been 
described  (vide  infra),  arteriosclerosis  may  assume  an 
advanced  grade  and  run  its  course  devoid  of  symptoms 
referable  to  diseased  arteries.  It  is  doubtful  if  the  sclerosis 
itself  could  produce  symptoms,  except  in  cases  later  to  be  de- 
scribed, were  it  not  that  the  organs  supplied  by  the  diseased 
arteries  suffer  from  an  insufficient  blood  supply  and  the 
symptoms  then  become  a  part  of  the  symptom  complex  of 
any  or  all  the  affected  organs. 

There  are  cases,  however,  in  comparatively  young  per- 
sons where  a  combination  of  certain  ill-defined  symptoms 
gives  a  clue  to  the  underlying  pathological  processes. 
These  symptoms  of  early  arteriosclerosis  are  the  result  of 
slight  and  variable  disturbances  in  the  circulation  of  the 
various  organs.  Normally  there  are  frequent  changes  in 
the  blood  pressure  in  the  organs  but  the  vasomotor  control 
of  normal  elastic  vessels  is  so  perfect  that  no  symptoms  are 
noted  by  the  individual.  When  the  arteries  are  sclerosed, 
they  are  less  elastic  and  the  blood  supply  is,  therefore,  less 
easily  regulated.  At  times  symptoms  occur  only  after  ef- 
fort. The  patient  may  tire  more  readily  than  he  should  for 
a  given  amount  of  mental  or  bodily  exercise;  he  is  weary 
and  depressed,  and  occasionally  there  is  noted  an  unusual 
intolerance  of  alcohol  or  tobacco.  Vertigo  is  common,  es- 
pecially on  rising  in  the  morning  or  in  suddenly  changing 
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from  a  sitting  to  a  standing  position.  Some  complain  of 
constant  roaring  or  ringing  in  the  ears.  There  may  be  dull 
headache  that  the  accurate  fitting*  of  glasses  does  not  al- 
leviate. Unusual  irritability  or  somnolency  with  a  disincli- 
nation to  commence  a  new  task  may  be  present.  Sometimes 
the  effort  of  concentrating  the  attention  is  sufficient  to  in- 
crease the  headache.  This  has  been  called  "the  sign  of  the 
painful  thought/'  Numbness  and  tingling  in  the  hands, 
feet,  arms,  or  legs  are  also  complained  of,  and  neuralgias, 
not  following  the  course  of  the  nerves  but  of  the  arteries, 
also  occur.  It  is  important  to  remember  that  the  train  of 
symptoms  resembling  neurasthenia  in  a  person  over  forty- 
five  years  old  may  be  due  to  incipient  arteriosclerosis.  This 
tardy  neurasthenia  frequently  accompanies  cancer,  tubercu- 
losis, diabetes  and  incipient  general  paralysis,  as  well  as 
incipient  arteriosclerosis. 

Bleeding  from  the  nose,  epistaxis,  taking  place  frequently 
in  a  middle-aged  person,  sometimes  is  an  early  symptom. 
The  bleeding  may  be  profuse  but  is  rarely  so  large  as  to  be 
positively  harmful.  In  fact,  it  may  do  much  good  in  reliev- 
ing tension.  Slight  edema  of  the  ankles  and  legs  is  seen. 
Dyspnea  on  slight  exertion  is  not  uncommon.  Dyspeptic 
symptoms  are  not  infrequent,  pyrosis  (heartburn),  a  feel- 
ing of  fulness  after  meals  with  belching  or  a  feeling  of 
weight  in  the  epigastrium.  The  dyspeptic  symptoms  nun- 
be  so  marked  that  one  might  almost  speak  of  a  variety  of 
arteriosclerosis,  the  dyspeptic  type.  For  quite  a  while  be- 
fore any  symptoms  that  would  definitely  fix  the  case  as  one 
of  undoubted  arteriosclerosis,  the  patient  complains  that 
foods  which  previously  were  digested  with  no  difficulty  now 
give  him  gastric  distress.  The  examination  of  the  stomach 
contents  of  a  patient  presenting  gastric  symptoms  reveals 
usually  a  subacidity.  The  total  acidity  measured  after  the 
Ewald  test  meal  may  be  only  20  and  the  free  HC1  may  be 
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absent.  Attention  has  been  called  to  an  unnatural  pallor 
of  the  face  in  early  arteriosclerosis.  Progressive  emacia- 
tion is  sometimes  seen  in  cases  of  arteriosclerosis  and  may 
be  the  only  symptom  of  which  the  patient  complains. 

Hypertension. 

Not  all  cases  of  arteriosclerosis  are  accompanied  by  in- 
creased arterial  tension.  As  has  been  stated  in  a  previous 
chapter,  the  blood  pressure  in  the  arterial  system  depends 
chiefly  on  two  factors,  viz.:  the  degree  of  peripheral  (capil- 
lary) resistance,  and  the  force  of  the  ventricular  contrac- 
tion. The  highest  arterial  pressures  recorded  with  the 
sphygmomanometer  occur  not  in  pure  arteriosclerosis  but 
in  cases  where  there  is  concomitant  chronic  interstitial  dis- 
ease of  the  kidneys.  When  this  is  found  there  is  always 
arteriosclerosis  more  or  less  marked.  In  cases  where  the 
arteries  are  so  sclerosed  that  they  feel  like  pipe  stems  there 
may  be  an  actual  decrease  in  the  blood  pressure.  Hence 
the  clinical  measuring  of  the  pressure  in  the  brachial  artery 
alone  is  not  sufficient  for  a  diagnosis  of  arteriosclerosis.  A 
persistent  high  blood  pressure  even  with  normal  urinary 
findings  is  not  a  sign  of  arteriosclerosis  but  of  incipient 
chronic  nephritis.  The  high  tension  later  will  lead  to  the 
production  of  sclerosis  of  the  arteries  but  in  these  cases  the 
kidney  is  primarily  at  fault. 

The  impression  must  not  be  gained  that  hypertension  in 
itself  always  constitutes  a  disease  or  even  a  symptom  of  dis- 
ease. Hypertension  itself  is  practically  always  a  compen- 
satory process.  That  is  to  say,  it  is  the  attempt  on  the  part 
of  the  body  to  equalize  the  distribution  of  blood  in  the  body 
when  there  is  some  poison  causing  constriction  of  the  small 
arteries.  In  this  sense  hypertension  is  not  only  essential 
but  actually  life-saving.     A  heart  which  is  so  diseased  that 
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it  ran  not  respond  to  the  call  for  increased  action  by  hyper- 
trophy of  its  fibers,  would  shortly  wear  out.  The  very  fact 
thai  tluk  heart  becomes  enlarged  and  the  tension  in  the 
arteries  becomes  high,  indicates  that  in  such  a  heart  there 
\\;i  -  great  reserve  power.  But  while  hypertension  is  largely 
an  effort  at  adjustment  among  the  various  parts  of  the  cir- 
culation, it  nevertheless  tends  to  increase,  provided  the  cause 
or  causes  which  produced  it  act  continuously.  Moreover,  as 
has  been  said  (Ch.  ii),  the  arterioles  do  not  respond  to  in- 
creased work  on  the  part  of  the  heart  by  expanding,  but  by 
contracting.  A  vicious  circle  is  thus  maintained  which 
eventually  must  lead  to  serious  consequences. 

Hypertension  is  then,  if  anything,  only  a  symptom  which 
may  or  may  not  demand  treatment.  That  hypertension 
leads  to  the  production  of  sclerosis  of  the  arteries  has  been 
repeatedly  affirmed  here.  In  certain  cases  it  is  good  and 
should  not  be  experimented  with.  In  other  cases  it  is  bad 
and  some  treatment  to  reduce  the  tension  must  be  tried. 
The  main  point  is  to  regard  hypertension  as  one  regards  a 
compensated  heart  lesion. 

The  Heart. 

"When  the  arterial  tree  becomes  narrowed  and  the  resist- 
ance offered  to  the  flow  of  blood  thereby  is  increased,  more 
muscular  work  is  required  of  the  left  ventricle  and  accord- 
ing to  the  general  laws  which  govern  muscles  the  ventricle 
hypertrophies.  There  is  an  actual  increase  in  number  of 
fibers  as  well  as  an  increase  in  the  size  of  the  individual 
libers.  Some  of  the  best  examples  of  simple  hypertrophy 
of  the  left  ventricle  are  found  under  such  circumstances. 
The  chambers  as  a  rule  do  not  dilate  until  the  resistance  be- 
comes greater  than  the  contraction  can  overcome,  when 
symptoms  of  broken  compensation  of  the  heart  take  place. 
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The  hypertrophy  of  the  left  ventricle  brings  more  of  this 
portion  of  the  heart  toward  the  anterior  chest  wall.  The 
enlargement  is  toward  the  left  also,  consequently  the  apex 
heat  is  found  below  and  to  the  left  of  its  usual  site,  even  an 
inch  or  more  beyond  the  nipple  line.  The  impulse  is  heav- 
ing, pushing  the  palpating  hand  forcibly  up  from  the  chest 
wall.  The  visible  area  of  pulsation  may  occupy  three  inter, 
spaces  and  the  precordium  is  seen  to  heave  with  every  sys- 
tole. On  auscultation  the  second  sound  at  the  aortic  carti- 
lage is  ringing,  clear,  and  accentuated.  Not  infrequently, 
too,  the  first  sound  is  loud  and  booming,  but  has  a  curious 
muffled  sound  that  may  even  be  of  a  murmurish  quality. 
The  leaflets  of  the  mitral  valve  may  be  the  seat  of  sclerosis, 
the  edges  are  slightly  thickened  and  do  not  quite  approxi- 
mate, thus  causing  a  definite  murmur  with  every  systole. 
This  murmur  may  be  transmitted  out  into  the  axilla  and  be 
heard  at  the  inferior  angle  of  the  left  scapula. 

Palpable  Arteries. 

Not  every  artery  that  can  be  felt  is  the  subject  of  arterio- 
sclerosis, and,  as  has  been  stated,  palpable  arteries  being 
more  or  less  a  condition  of  advancing  years,  judgment  as 
to  whether  the  artery  is  pathologically  or  physiologically 
thickened  may  be  a  matter  of  individual  opinion.  A  radial 
artery  that  lies  close  to  the  lower  end  of  the  radius  and  can 
actually  be  seen  to  pulsate  when  the  hand  is  held  slightly 
extended  on  the  back  of  the  wrist,  is  easily  felt,  but  must  not, 
therefore,  be  considered  a  sclerosed  artery.  The  radial  may 
be  so  deeply  situated  in  the  wrist  of  a  fat  subject  that  it  is 
difficultly  palpable.  Yet  the  two  cases  just  described  may 
have  arteries  of  identical  structure,  there  being  no  more 
retrogressive  changes  in  the  one  than  in  the  other.  "Ex- 
perience is  fallacious  and  judgment  difficult. " 
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The  small,  contracted,  wiry  artery  of  a  chronic  nephritic 
may  feel  like  a  pipe  stem,  hut  if  properly  felt  the  mistake 
will  not  be  made  of  considering  such  an  artery  an  unusually 
sclerosed  one.  When  the  wave  is  pressed  out  of  such  a 
high  tension  artery,  it  is  found  that  what  seemed  to  be  a 
firm  sclerosed  vessel,  was  in  reality  an  artery  tightly 
stretched  over  the  column  of  blood. 


Ocular  Signs  and  Symptoms. 

It  would  not  exaggerate  too  much  to  say  that  the  exami- 
nation of  the  eye  grounds  with  the  ophthalmoscope  is  the 
most  important  aid  in  the  early  diagnosis  of  arteriosclero- 
sis. Long  before  there  are  any  subjective  symptoms, 
changes  can  be  seen  in  the  blood  vessels  of  the  retina  which, 
while  not  always  diagnostic,  at  least  call  attention  to  a  be- 
ginning chronic  disease.  As  I  become  more  proficient  in  the 
use  of  the  ophthalmoscope,  I  am  impressed  with  the  impor- 
tance of  the  ocular  signs  of  arterial  disease.  I  would  urge 
practitioners  to  familiarize  themselves  with  this  instrument. 
The  electrically  lighted  instruments  on  the  market  now  have 
so  simplified  the  technic  that  any  physician  should  be  able 
to.  see  the  grosser  changes  which  take  place  in  the  arteries 
and  veins  of  the  retina  and  in  the  disc.  Frequently  the 
ophthalmologist  is  the  first  to  recognize  early  arteriosclero- 
sis. In  the  fundus  are  seen  increased  tortuosity  of  the  reti- 
nal vessels  and  their  terminal  twigs  with  more  or  less  bend- 
ing of  the  vessels  at  their  crossings.  The  arteries  are  termi- 
nal ones  and  small  patches  of  retinitis  are  therefore  found. 
The  changes  have  been  divided  into  (1)  suggestive,  (2) 
pathognomonic. 

Under  (1)  are: 

(a)  Uneven  caliber  of  the  vessels, 
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(b)  undue  tortuosity, 

(c)  increased  distinctness  of  the  central  lighi   streak, 

(d)  an  unusually  light  color  of  the   breadth   of  the 
artery. 

Under  (2)  are: 

(a)  Changes  in  size  and  breadth  of  the  retinal  arteries 
so  that  they  look  beaded, 

(b)  distinct  loss  of  translucency, 

(c)  alternate  contractions  and  dilatations  in  the  veins, 

(d)  most  important  of  all,  the  indentation  of  the  veins 
by  the  stiffened  arteries. 

There  is  yet  another  sign  which  appears  to  be  pathogno- 
monic. The  arteries  are  pale,  appear  rigid  and  through  the 
center,  parallel  to  the  course,  is  a  rather  bright,  fine  thread- 
like line.  The  appearance  is  known  as  the  "silverwire" 
artery.  It  is  particularly  constant  in  hypertension  where 
the  most  beautiful  examples  are  seen. 

Moreover,  there  is  the  arcus  senilis,  the  fine  translucent 
to  opaque  circle  surrounding  the  outer  portion  of  the  iris. 
Practically  every  one  with  a  well-marked  arcus  senilis  has 
arteriosclerosis,  but  vice  versa  not  every  one  with  even 
marked  arteriosclerosis  has  an  arcus  senilis. 

In  general,  the  symptoms  are  gradual  loss  of  acute  vision, 
and  attacks  of  transient  loss  of  vision.  The  explanation 
which  has  been  offered  for  these  phenomena  is  the  contrac- 
tion in  a  diseased  central  artery. 

Nervous  Symptoms. 

The  onset  of  arteriosclerosis  is,  in  the  majority  of  cases, 
so  insidious  that  certain  nervous  manifestations  due  in  all 
probability  to  disturbances  in  blood  pressure,  are  present 
long  before  the  actual  sclerosis  of  the  arteries  can  be  felt. 
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These  nervous  symptoms  are  at  times  the  sign  posts  to  show 
us  the  way  to  the  accurate  diagnosis.  There  may  be  grad- 
ual increase  in  irritability  of  temper,  inability  to  sleep, 
vertigfl  even  extending  to  transient  attacks  of  unconscious- 
ness. Loss  of  memory  for  details  frequently  is  an  early 
symptom  of  sclerosis  of  the  cerebral  arteries.  Nervous  in- 
digestion  may  be  present.  Various  paresthesias  as  numb- 
ness, tingling,  a  sense  of  coldness  or  of  heat  or  burning,  a 
sense  of  stiffness  or  even  actual  stiffness  or  weakness  may 
occur  in  the  arms  and  legs,  more  frequently  in  the  legs. 
The  pain  complained  of  may  be  due  to  occlusion  of  an  artery, 
although  evidence  for  this  is  lacking.  It  has  been  thought 
by  some  that  the  pain  in  angina  pectoris  might  be  due  to  this 
cause. 

Several  curious  and  interesting  diseases  which  have  been 
thought  by  some  to  have  arteriosclerosis  as  a  basis  are 
accompanied  by  pain.  Such  are  erythromelalgia,  Ray- 
naud's disease,  "dead  fingers,"  and  intermittent  claudica- 
tion. 

Erb  has  reported  a  large  series  of  intermittent  limp 
(claudication)  from  his  private  practice.  He  finds  that  the 
large  majority  of  the  cases  occur  in  men.  The  abuse  of 
tobacco  was  evidently  the  main  etiologic  factor  in  about 
half  of  the  cases.  Repeated  exposure  to  cold  and  the  abuse 
of  alcohol  were  responsible  for  most  of  the  other  cases. 
Curiously  enough  he  finds  that  a  history  of  syphilis  was 
present  in  only  a  small  proportion  of  his  cases.  It  is  his 
firm  conviction  that  intermittent  limping — which  he  thinks 
should  be  called  angiosclerotic  dysbasia — is  frequently  in- 
correctly diagnosed.  It  is  mistaken  for  other  troubles  and 
treated  wrongly.  As  gangrene  may  develop  this  is  par- 
ticularly dangerous.  The  affection  generally  develops  grad- 
ually, although  he  has  seen  cases  where  the  onset  was  rather 
acute.     The  partial  or  complete  lack  of  the  pulse  in  the  foot 
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is  the  one  striking  sign,  together  with  the  varying  behavior 
of  the  pulse,  its  disappearance  when  the  feet  arc  cold  and 
its  return  after  a  warm  foot  bath  or  under  other  treatment 
Signs  of  general  arteriosclerosis  were  present  in  nearly 
every  case.  When  there  is  a  tendency  to  the  development 
of  intermittent  limp  he  finds  that  a  valuable  sign  is  the  man- 
ner in  which  the  leg  blanches  when  it  is  lifted  repeatedly 
while  the  patient  is  recumbent  and  becomes  hyperemic  later 
when  placed  horizontally.  In  health  this  change  occurs 
more  rapidly. 

While  arteriosclerosis  is  usually  a  disease  which  is  of 
slow  maturation,  nevertheless  cases  are  occasionally  seen 
which  develop  rather  rapidly.  The  peripheral  arteries  have 
been  noticed  to  become  stiff  and  hard  in  as  relatively  brief 
a  time  as  two  years  from  the  recognized  onset  of  the 
disease. 

Well  developed  arteriosclerosis  shows  four  pathognomon- 
ic signs:  (1)  hypertrophy  of  the  heart;  (2)  accentuation 
of  the  aortic  second  sound;  (3)  palpable  thickening  of  the 
arteries ;  and  (4)  heightened  blood  pressure.  However,  it 
must  not  be  inferred  that  these  signs  must  be  present  in 
order  to  diagnose  arteriosclerosis.  It  has  already  been  said 
that  a  very  marked  degree  of  thickening,  with  even  calcifi- 
cation of  the  palpable  arteries,  may  occur  with  absolutely 
no  increase  of  blood  pressure,  and  at  autopsy  a  small  flabby 
heart  may  be  found. 

In  this  connection,  the  classification  of  Prof.  T.  Clifford 
Allbutt  is  worthy  of  extended  notice.  He  divides  the  causes 
of  arteriosclerosis  clinically  into  three  classes :  1.  The  toxic 
class — the  results  of  poisons  of  the  most  part  of  extrinsic 
origin,  chiefly  those  of  certain  infections.  In  some  of  these 
diseases,  the  blood  pressures,  as  for  example,  in  syphilis, 
are  ordinarily  unaffected;  in  others,  as  in  lead  poisoning, 
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they   are   raised.     2.  The   class   he   calls   hyperpietic,1   iu 

which  an  arteriosclerosis  is  the  consequence  of  tensile 
strength,  of  excessive  arterial  blood  pressure  persisting  for 
some  years.  A  considerable  example  of  this  class  is  the 
arteriosclerosis  of  granular  kidney,  but  in  many  cases 
kidney  disease  is,  clinically  speaking,  absent.  3.  The  in- 
volutional-}- class,  in  which  the  change  depends  upon  a  senile, 
or  qua  si-senile  degradation.  This  may  be  no  more  than 
wear  and  tear,  a  disposition  of  all  or  of  certain  tissues  to 
premature  failure — partly  atrophic,  partly  mechanical — un- 
der ordinary  stresses ;  or  it  also  may  be  toxic,  a  slow  poison- 
ing by  the  " faltering  rheums  of  age."  In  ordinary  cases 
of  this  class  the  blood  pressures  for  the  age  of  the  patient, 
are  not  excessive.  Although  the  toxins  of  the  specific 
fevers,  notably  typhoid,  as  stated  above,  and  influenza,  have 
been  shown  to  produce  arteriosclerosis,  this,  under  favor- 
able circumstances  he  believes  tends  to  disappear.  This 
has  been  shown  by  Wiesel. 

As  the  blood  pressure  is  dependent  on  the  resistance 
offered  by  the  capillaries  and  arterioles,  there  are  only  two 
ways  in  which  increased  pressure  can  be  brought  about; 
either  by  rendering  the  blood  more  viscous,  or  by  the  gen- 
eration of  some  poison  from  the  food  taken  into  the  body 
which,  acting  on  the  vasomotor  center  or  directly  on  the 
finer  vessels,  arteriolar  or  capillary,  sets  up  a  constriction 
over  any  large  area,  and  mainly  in  the  splanchnic  area.  In 
regard  to  the  liability  to  arteriosclerosis,  this  area  stands 
second  only  to  the  aortic  and  coronary  areas.  He  believes 
that  arteriosclerosis  itself  has  little  effect  in  raising  arterial 
-ure.  Many  cases  are  seen  in  which  with  extreme 
arteriosclerosis  there  was  no  rise  in  blood  pressure,  and 
some  in  which  pressures  have  been  rising  even  long  before 


1  From  7rie<7w  to  squeeze,  straiten,  oppress  or  distress.     Hyperpiesis,  therefore,  signi- 
fies excessive  pressure. 
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the  appearance -of  arterial  disease.  Prof.  Allbutl  also  be- 
lieves that  in  the  hyperpietic  cases  the  arteries  undergo  a 
transient  thickening,  which  can  be  removed  if  the  causes 
can  be  reached  and  overcome. 

Clinically  speaking,  then,  hyperpietic  arteriosclerosis  is 
not  a  disease  but  a  mechanical  result  of  disease.  If  the  nar- 
rowing of  the  arterioles  is  brought  about  by  thickening  due 
to  arteriosclerosis,  then  it  would  seem  a  priori  that  such 
obliteration  should  cause  a  rise  in  pressure.  Were  the 
vascular  system  a  mere  mechanical  set  of  tubes  and  a  pump, 
this  would  happen,  but  other  factors  of  great  importance 
must  be  .taken  into  consideration  besides  the  mechanical 
factors,  viz. :  chemical  and  biological  factors.  Thus,  whole 
parts  may  be  closed  and  with  compensatory  dilatation  in 
other  parts  there  would  be  little  or  no  change  in  pressure, 
unless  there  were  hyperpiesis.  In  established  hyperpiesis, 
we  note  two  conditions  in  the  radial  artery :  first,  a  compara- 
tively straight  vessel  with  a  small  diameter;  secondly,  a 
larger,  more  tortuous  vessel,  "the  large  leathery  artery.' ' 
In  the  cases  of  the  first  group,  hyperpiesis  is  often  more 
marked,  although  not  appearing  so  to  the  examining  finger, 
than  in  the  second  class.  In  view  of  the  difficulty  of  esti- 
mating by  touch  alone  the  amount  of  hyperpiesis  in  a  con- 
tracted hard  artery,  it  is  often  overlooked  until  a  ruptured 
vessel  in  the  brain  startles  us  to  a  realization  of  our  mis- 
take. The  "narrow"  artery  is  more  dangerous  than  the 
tortuous  one,  for  with  every  change  in  pressure  the  passive 
vessels  of  the  brain  must  receive  blood  that  under  normal 
conditions  would  go  to  other  parts  of  the  circulation. 

In  involutionary  sclerosis  there  is  a  gradual  thickening 
and  tortuosity  of  the  vessel,  which,  although  it  may  be 
greater  than  in  the  hyperpietic  cases,  yet  is  never  so  danger- 
ous to  life.  The  heart  in  hyperpiesis  hypertrophies  and 
dilates,  but  such  a  heart  is  the  result,  not  an  integral  part, 
of  the  arterial  disease. 


CHAPTER  VII. 

SYMPTOMS  AND  PHYSICAL  SIGNS. 

Special. 

To  go  into  the  details  of  the  symptomatology  of  arteri- 
osclerosis would  take  us  far  heyond  the  scope  of  this  brief 
volume  and  defeat  the  purpose  of  the  book.  It  would  in- 
clude discussions  of  many  of  the  diseases  of  every  organ 
in  the  body.  Only  particular  groups,  which  are  of  chief 
importance  and  which  visualize  the  general  picture  of 
arteriosclerosis,  can  here  be  given. 

Although  arteriosclerosis  is  a  disease  which  affects  the 
whole  arterial  system,  it  nevertheless  never  reaches  the 
same  grade  all  over  the  body.  The  difference  in  the  struc- 
ture and  functions  of  the  various  organs  determines  to  great 
extent  the  eventual  symptomatology.  Endarteritis  obliter- 
ans of  a  small  sized  artery  in  the  liver  or  leg  would  lead  to 
no  marked  symptoms,  as  the  circulation  is  so  rich,  that  the 
anastomoses  of  the  blood  vessels  would  soon  establish  a 
collateral  circulation  that  would  be  perfectly  competent  to 
sustain  the  function  of  the  part.  Quite  different  would  it 
be  should  one  of  the  small  arteries  of  the  brain,  the  lenticulo- 
striate,  for  example,  which  supplies  the  corpus  striatum, 
become  the  seat  of  a  thrombosis  or  embolism  caused  by 
arteriosclerosis.  The  arteries  of  the  brain  are  terminal 
arteries  and  the  blood  supply  would  be  cut  off  entirely  with 
a  resulting  anemic  necrosis  of  the  part  supplied  by  the 
artery  and  a  loss  of  function  of  the  part.  What  would  be 
of  no  moment  in  the  leg  or  arm,  might  prove  even  fatal  in 
the  brain. 

141 
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The  further  symptomatology,  therefore,  of  arterioscler- 
osis depends  entirely  on  the  organ  or  organs  mosl  affected 
by  the  interference  with  the  blood  supply.     The  following 

groups  may  be  recognized : 

1.  Cardiac. 

2.  Renal. 

3.  Abdominal. 

4.  Cerebral. 

5.  Spinal. 

6.  Local  vasomotor,  effects. 

7.  Pulmonary. 


Cardiac. 

Most  cases  of  arteriosclerosis  sooner  or  later  present 
symptoms  referable  to  the  heart.  When  the  organ  is  hyper- 
trophied  and  is  already  working  against  an  enormous 
peripheral  resistance,  a  slight  excess  of  work  put  upon  it 
may  cause  a  dilatation  of  the  chambers  with  the  resulting 
broken  compensation.  There  is  dyspnea  on  slight  exertion, 
possibly  some  precordial  distress,  slight  edema  of  the  ankles 
and  lower  legs  and  possibly  scanty  urine.  With  proper 
care,  a  patient  with  such  symptoms  may  recover,  but  the 
danger  of  another  break  in  compensation  is  enhanced.  The 
next  attack  is  more  severe.  The  edema  is  greater,  there 
may  be  signs  of  edema  of  the  lungs,  effusions  into  the  serous 
cavities  may  occur.  The  heart  shows  marked  dilatation. 
There  is  gallop  or  canter  rhythm  and  there  are  loud  mur- 
murs at  the  apex.  When  a  patient  is  first  seen  in  this  stage, 
it  may  be  quite  impossible  to  state  whether  or  not  there  is 
true  valvular  disease  of  the  heart.  The  muscle  is  usually 
diseased  in  that  there  is  fibroid  degeneration  of  more  or 
less  extensive  character.     This  factor  causes  the  heart  to 
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much  of  its  elasticity  and  increases  the  tendency  to 
permanent  dilatation.  Such  cases  must  be  watched  before 
one  can  say  that  true  valvular  insufficiency  is  not  present. 
The  fatal  termination  of  such  a  case  is  quite  like  that  of 
true  valvular  disease.  There  is  increasing  dyspnea,  in- 
creasing anasarca,  and  the  patient  usually  succumbs  to 
edema  of  the  lungs,  drowned  in  his  own  secretions. 

A  very  rare  complication  of  the  fibroid  degeneration  of 
the  heart  muscle  is  aneurysm  of  the  heart  wall.  The  apex 
of  the  left  ventricle  is  most  commonly  the  site  of  the  aneu- 
rysm and  rupture  occasionally  occurs.  Such  an  accident 
is  rapidly  fatal.  In  the  arteriosclerotic  process  which  oc- 
curs at  the  root  of  the  aorta,  the  coronary  arteries  become 
involved  both  at  the  openings  and  along  the  courses  of  the 
vessels.  A  branch  or  branches  or  even  one  artery  may 
become  blocked  as  a  result  of  obliterating  endarteritis. 
The  arteries  of  the  heart  are  terminal  vessels  and  as  a  rule 
blocking  of  them  leads  to  anemic  infarcts.  These  areas 
become  replaced  by  fibrous  tissue  which  in  the  gross  speci- 
men appears  as  streaks  of  whitish  or  yellowish  color  in  the 
musculature.  Anemic  infarcts  may  not  occur.  If  such  is 
the  case,  there  must  be  either  abnormal  anastomotic  com- 
munications between  the  otherwise  terminal  vessels,  or  the 
circulation  is  maintained  by  means  of  the  vessels  of  The- 
besius.  Through  arteriosclerosis  of  the  coronary  vessels 
extensive  fibrous  changes  may  occur  that  lead  to  a  myo- 
carditis with  its  attending  symptoms — dyspnea,  irregular 
and  intermittent  heart,  gallop  rhythm,  edema,  etc.  One  of 
the  most  distressing  and  dangerous  results  of  sclerosis  of 
the  coronary  arteries  and  of  the  root  of  the  aorta  is  angina 
pectoris.  While  in  almost  every  case  of  angina  pectoris 
there  is  disease  of  the  coronary  arteries,  the  contrary  does 
not  hold  true,  for  most  extensive  disease,  even  embolism, 
of  the  arteries  is  frequently  found  in  persons  who  never 
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suffered  any  attacks  of  pain.  This  symptom  group  is  more 
common  in  males  than  in  females  and  as  a  rule  occurs  only 
in  adult  life.  "In  men  under  thirty-five  syphilitic  aortitis 
is  an  important  factor."     (Osier.) 

Since  the  valuable  experiments  of  Erlanger  on  heart 
block,  considerable  attention  has  been  paid  to  lesions  of  the 
Y-shaped  bundle  of  fibers,  a  bundle  arising  at  the  venous 
orifices  in  the  right  auricle  and  extending  to  the  two  ventri- 
cles, known  also  as  the  auriculo-ventricular  bundle  of  His. 
Interference  with  the  transmission  of  impulses  through  this 
bundle  gives  rise  to  the  symptom  group  known  as  the 
Stokes-Adams  syndrome,  which  is  characterized  by:  (a) 
slow  pulse,  (b)  cerebral  attacks — vertigo,  syncope,  tran- 
sient apoplectiform  and  epileptiform  seizures,  (c)  visible 
auricular  impulses  in  the  veins  of  the  neck.  Many  of  the 
cases  which  occur  are  in  elderly  people  the  subjects  of 
arteriosclerosis. 

So  far  as  we  now  know  all  cases  of  the  Stokes-Adams 
syndrome  are  caused  by  heart  block  which  is  only  another 
name  for  disease  in  the  auriculo-ventricular  bundle.  Of 
interest  here  is  the  fact  that  besides  gummata,  ulcers,  and 
other  lesions  of  the  bundle,  definite  arteriosclerotic  changes 
have  been  found. 

"The  investigation  of  a  typical  case  of  Stokes-Adams  dis- 
ease has  shown  that  the  symptoms  of  this  case  are  caused 
by  some  lesion  in  the  heart  which  gives  rise  to  the  condi- 
tion now  generally  termed  heart  block.  Practically  all  de- 
grees of  heart  block  have  been  observed,  namely,  complete 
heart  block  and  partial  block  with  4:1,3:1,  and  2 : 1  rhythm, 
and  occasionally  ventricular  silences.  These  stages  oc- 
curred during  recovery. 

"Experiments  testing  the  reaction  of  the  heart  to  various 
extrinsic  influences  demonstrate  that  when  the  block  is  com- 
plete the  ventricles  do  not  respond  to  influences  presumably 
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of  vagus  origin,  although  the  auricles  still  respond  nor- 
mally to  such  influences,  that  effects  exerted  upon  the  heart 
presumably  through  the  accelerators  still  influence  the  rate 
of  the  ventricles  as  well  as  that  of  the  auricles. 

*•  When  the  block  is  partial  the  rate  of  the  ventricular  con- 
traction varies  proportionally  with  the  rate  of  the  auricular 
contractions  but  only  within  certain  limits.  When  these 
limits  are  exceeded  the  block  becomes  more  complete,  i.  e., 
a  2 :  1  rhythm  may  be  changed  into  a  3 : 1  rhythm,  this  into 
a  4 : 1  rhythm,  and  this  into  complete  block,  and  vice  versa. 

"The  syncopal  attacks  are,  in  all  probability,  directly  de- 
pendent upon  a  marked  reduction  of  the  ventricular  rate. 
Such  reductions  of  the  ventricular  rate  are  always  asso- 
ciated with  an  increase  of  the  auricular  rate,  and  it  is 
believed  that  the  latter  is  the  cause  of  the  former. "  (Er- 
langer.) 

The  epileptiform  seizures  of  the  syndrome  may  be  caused 
by  the  anemia  of  the  brain  resulting  from  failure  of  the 
heart  to  supply  a  sufficient  quantity  of  blood. 

The  apoplectiform  attacks  are  most  probably  caused  by 
venous  congestion  when  the  slowing  of  the  ventricular  con- 
tractions is  not  sufficient  to  cause  convulsions,  but  will  just 
cause  complete  unconsciousness. 

Renal. 

Chronic  nephritis,  hypertension,  arteriosclerosis  form  a 
most  important  trinity.  Some  stoutly  affirm  that  in  all 
cases  of  high  tension  there  is  chronic  renal  disease.  Cer- 
tainly the  very  highest  blood  pressures  which  we  see  occur 
in  the  chronic  forms  of  kidney  disease,  interstitial  or 
parenchymatous.  The  cause  is  most  probably  to  be  sought 
in  some  poison  which  is  elaborated  in  the  kidney,  is  absorbed 
into  the  circulation  and  acts  powerfully  either  on  the  vaso- 
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constrictor  center  as  a  stimulus,  or  directly  on  the  muscu- 
lature of  the  small  arteries  all  over  the  body.  Usually 
hypertension  is  progressive  but  it  may  be  temporary. 

A  man,  43  years  old,  entered  the  Milwaukee  County  Hos- 
pital in  uremic  coma.  The  systolic  blood  pressure  was 
280-290  mm.  Hg.,  the  diastolic  pressure  220  mm.  ( Janeway 
instrument).  Under  treatment  his  blood  pressure  gradu- 
ally became  lower,  at  the  same  period  the  albumin  and 
casts  gradually  disappeared  from  the  urine.  In  two  weeks 
from  admission  he  seemed  perfectly  well,  there  were  no 
albumin  or  casts  found  in  the  urine,  and  the  systolic  blood 
pressure  was  136  mm.,  not  a  high  figure  for  a  muscular  man 
of  the  laboring  class.  It  must  be  admitted,  however,  that 
such  cases  are  the  exception,  not  the  rule. 

Patients  suffering  from  the  association  of  chronic  nephri- 
tis with  hypertension  die  slowly,  usually.  There  is  gradual 
development  of  anasarca.  Headache  is  frequent  and 
severe.  Pains  all  over  the  body  may  occur.  The  sight 
may  suddenly  become  dim  or  may  even  be  lost.  Dizziness 
may  be  complained  of  and  dyspnea  is  usually  marked. 
Cyanosis  comes  on,  the  pulse  becomes  weak,  irregular  or 
intermittent,  heart  failure  sets  in  and  the  patient  dies  with 
edema  of  the  lungs. 

Another  class  of  renal  arteriosclerosis  is  characterized 
by  a  small  granular  kidney  in  which  fibrous  changes  of  a 
patchy  character  have  taken  place.  These  scattered  areas 
are  the  result  of  obliterating  endarteritis  of  renal  arteries 
here  and  there  with  consequent  anemia,  death  of  cells,  and 
replacement  by  fibrous  tissue.  It  occurs  as  part  of  a  gen- 
eralized arteriosclerosis  in  which  the  whole  arterial  system 
is  the  seat  of  diffuse  (senile)  sclerosis.  The  palpable  ar- 
teries are  usually  beaded  or  even  encircled  with  calcareous 
deposits  and  the  aorta  is  the  seat  of  an  extensive  nodular 
and  ulcerating  sclerosis.     The  heart  is  usually  small,  shows 


SYMPTOMS  AND  PHYSK  AT.  SIGNS.  147 

extensive  fibrous  and  fatty  changes  and  possibly  the  condi- 
tion known  as  "brown  atrophy";  the  blood  pressure  is  low. 
Such  cases  do  not  show  any  special  symptoms.  They  are 
anemit,  short  of  breath  on  exertion,  have  the  appearance 
and  show  the  signs  of  senility. 

In  the  first  group  it  is,  at  times,  difficult  to  say  whether 
the  kidney  disease  or  the  arterial  disease  is  the  most 
important.  From  a  clinical  standpoint  the  decision  is  not 
essential  as  the  end  results  are  much  the  same  in  both. 
However,  when  actual  uremic  symptoms  dominate  the 
picture,  it  becomes  evident  that  the  disease  of  the  kidney  is 
the  chief  feature  in  the  causation  of  the  symptoms. 

Abdominal  or  Visceral. 

There  is  an  important  group  of  cases  to  which  but  little 
attention  has  been  paid  until  quite  recently.  This  is  the 
abdominal  or  visceral  type  of  arteriosclerosis.  It  has  been 
stated  that  arteriosclerosis  of  the  splanchnic  vessels  almost 
invariably  causes  high  tension.  Among  others,  Jane  wax- 
has  shown  that  general  arteriosclerosis  without  marked 
disease  of  the  splanchnic  vessels  does  not  cause  as  a  rule 
increase  of  blood  pressure. 

There  are  cases  in  which  the  brunt  of  the  lesion  falls  upon 
the  abdominal  vessels.  Such  cases  have  been  called 
"angina  abdominalis."  It  has  been  suggested  (Harlow 
Brooks)  that  this  type  of  arteriosclerosis  may  be  deter- 
mined by  constant  overloading  of  the  stomach  with  food. 
especially  rich  and  spiced  food.  This  causes  overwork  of 
the  special  arteries  connected  with  digestion  and  so  leads 
to  sclerosis  of  the  vessels  of  the  stomach,  pancreas,  and  in- 
testines. Personal  habits  probably  influence  to  great  ex- 
tent the  production  of  this  more  or  less  localized  condition. 

The  organs  supplied  by  the  diseased  arteries  suffer  from 
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changes  analogous  to  those  occurring  in  general  or  local 
malnutrition,  such  as  starvation,  old  age,  or  local  anemias. 
These  changes  are  atrophy  with  hemachromatosis  (brown 
atrophy)  or  fatty  infiltration  and  degeneration.  Following 
the  degenerative  changes  there  result  connective  tissue 
growth  and  further  limitation  of  the  functionating  power  of 
the  affected  organs. 

Pain  is  a  more  or  less  constant  symptom  of  visceral 
sclerosis.  In  the  early  stages  there  may  be  only  a  sense 
of  oppression,  of  weight,  or  of  actual  pressure  in  the  abdo- 
men or  pit  of  the  stomach.  There  may  be  only  recurring 
attacks  of  violent  abdominal  pain  accompanied  by  vomiting. 
In  some  cases  symptoms  of  tenderness  in  the  epigastrium, 
pains  in  the  stomach  after  eating,  vomiting  and  backache 
may  suggest  gastric  ulcer.  There  may  be  dyspnea  and  a 
sense  of  anguish  accompanied  with  a  rapid  and  feeble  pulse. 
Hematemesis  may  make  the  symptom  group  even  more  like 
ulcer  of  the  stomach,  and  only  the  course  of  the  disease 
with  the  failure  of  rigid  ulcer  treatment  and  the  substitu- 
tion of  treatment  directed  toward  relief  of  the  arterial 
spasm  with  resulting  betterment,  enables  one  to  make  a 
diagnosis.  The  condition  may  be  present  for  years  and  the 
symptoms  only  epigastric  tenderness  with  dizziness  and 
sweating  on  lying  down  after  dinner,  as  in  one  of  Perutz's 
patients.  The  attacks  are  probably  due  to  spasmodic  con- 
traction of  the  sclerosed  intestinal  vessels  with  a  resulting 
local  rise  in  blood  pressure.  The  pains  are  most  probably 
due  to  the  spasm  of  the  intestinal  muscles,  and  some  think 
they  are  located  in  the  sympathetic  and  mesenteric  plexuses. 

This  result  of  arteriosclerosis  is  not  so  uncommon,  and 
by  keeping  this  cause  of  obscure  abdominal  pain  in  mind 
we  are  now  and  then  enabled  to  save  a  patient  from  opera- 
tion. 

The  following  case  reported  by  Neusser  will  serve  as  a 
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good  example  of  this  so-called  angina  pectoris  gastralgica. 

L.  G. — 47  years  old,  married,  letter  carrier,  adm.  June 
12,  1902.  The  patient  had  had  malaria.  At  30  and  40  years 
he  had  icterus;  suffered  much  from  eructations  and  when 
4l}  had  catarrh  of  the  stomach,  which  was  the  beginning  of 
his  present  illness,  and  for  which  he  underwent  a  rigid  diet 
and  Carlsbad  water  cure. 

On  admission,  he  complained  that  when  he  returned  home 
after  work,  he  suddenly  experienced  a  burning  and  a  feeling 
of  oppression  in  the  stomach,  he  could  not  breathe  freely, 
but  during  the  pain  had  to  remain  standing  and  take  short, 
quick  breaths.  Such  an  attack  lasted  about  a  minute,  then 
he  could  go  on.  This  sort  of  attack  was  repeated  every  8 
to  14  days.  In  summer,  he  had  fewer  attacks,  in  fall  they 
became  more  frequent  and  especially  frequent  and  severe 
m  winter.  Between  attacks  he  felt  quite  well,  could  eat 
anything,  had  no  eructations,  no  vomiting.  Eecently  the  at- 
tacks had  become  more  frequent  and  more  severe.  Milder 
attacks  began  with  a  drawing  pain  in  the  pit  of  the  stomach 
and  a  feeling  of  fulness  in  the  stomach.  As  soon  as  the 
attack  ceased  there  was  some  belching  and  then  relief  was 
felt.  When  the  attack  came  on  shortly  after  eating,  there 
followed  troublesome  vomiting  and  then  relief.  Severe  at- 
tacks began  with  burning  pain  in  the  stomach  located 
deeply,  which  radiated  outward  over  the  chest  to  the  manu- 
brium sterni,  with  a  feeling  in  the  larynx  as  if  the  parts 
were  being  screwed  together,  violent  pain  that  extended 
from  the  neck  over  both  under  jaws  to  the  temples,  at  the 
same  time  there  followed  sweating  and  salivation  now  and 
again  and  also  radiation  of  the  pain  to  the  teeth. 

In  especially  severe  attacks  the  pain  was  felt  between 
the  shoulders  as  a  band  around  the  chest;  deep  breathing 
was  impossible.  Following  the  attacks  there  was  great 
weakness.     Actual  feelings   of  impending  dissolution  the 


150  ARTERIOSCLEROSIS. 

patient  never  had,  likewise  no  streaming  pains  in  the  left 
or  right  shoulders,  in  the  arm  or  below;  no  dizziness,  no 
palpitation.  The  pulse  showed  no  abnormality  during  the 
four  to  fifteen  minute  attacks. 

The  exciting  causes  of  the  attacks  recently  were  many. 
Not  only  walking  but  also  lifting,  psychic  exertions  espe- 
cially at  his  work,  changes  of  temperature,  e.  g.,  leaving  a 
hot  room  in  winter  for  the  outside  cold,  would  bring  on 
attacks.  Especially  were  attacks  brought  on  easily  by  tak- 
ing spicy  foods,  cheese,  wine,  whiskey.  In  the  intervals 
he  felt  well,  had  a  good  appetite,  the  bowels  were  regular. 
He  was  a  moderate  drinker  and  smoker.  He  had  had 
gonorrhea  at  22  years;  a  soft  chancre  at  23,  no  skin  erup- 
tions. 

P.  E.  is  a  well  built  man,  the  pupillary  reaction  is 
prompt,  the  patellar  reflexes  are  normal.  The  mucous 
membranes  are  somewhat  livid,  the  skin  is  slightly  icteric. 
There  is  visible  pulsation  at  the  jugular  notch ;  the  arteries 
are  not  hard.  The  sphygmomanometer  (Basch)  reading  is 
115;  pulse  72;  the  lungs  are  normal.  The  point  of  max- 
imum impulse  of  the  heart  is  palpable  in  5th  interspace, 
somewhat  displaced  outward;  the  dulness  reaches  on  right 
to  sternal  border.  The  second  aortic  is  ringing;  after  the 
sound  there  is  a  diastolic  murmur  which  is  transmitted 
downwards  as  far  as  the  xiphoid.  Posteriorly  to  the  left 
from  the  spine  the  diastolic  murmur  and  the  second  ring- 
ing tone  are  plainly  heard. 

Diagnosis :  Sclerosis  of  the  thoracic  aorta  and  insuffi- 
ciency of  the  aortic  valve.     Angina  pectoris  coronaria. 

On  July  26th  the  patient  left  the  hospital  much  improved. 

An  autopsy  on  a  case  which  for  many  years  had  attacks 
of  abdominal  pain  and  cramp-like  attacks,  with  high  blood 
pressure  and  heart  hypertrophy,  showed  extensive  sclerosis 
of  the   abdominal   aorta,   superior  mesenteric  and  iliacs. 
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These  vessels  were  calcified.  Eypeitropliy  of  the  left 
ventricle  was  found.  The  kidneys  were  microscopically 
normal.  There  were  no  changes  in  the  ascending  aorta  but 
in  the  descending  portion  there  were  scattered  nodules  and 
small  calcified  plaques. 

The  attacks  of  pain  from  which  this  patient  suffered  for 
many  years,  the  hypertrophy  of  the  left  ventricle  and  the 
increased  blood  pressure  were  thought  to  be  directly  due 
to  the  sclerosis  of  the  abdominal  vessels. 


Cerebral. 

It  has  been  stated  that  arteriosclerosis  is  a  general 
disease,  yet  certain  systems  of  vessels  may  be  affected  far 
more  than  others,  and  indeed  there  may  be  marked  sclerosis 
at  one  part  of  the  body  and  none  demonstrable  at  another 
part. 

In  advanced  sclerosis  there  may  be  one  or  more  of  a  series 
of  accidents  due  to  embolism,  thrombosis,  or  rupture  of  the 
vessels.  Such  conditions  as  transient  hemiplegia,  mono- 
plegia or  aphasia  may  occur.  The  attacks  may  come  on 
suddenly  and  be  over  in  a  few  minutes ;  what  Allbutt  calls 
1  'Larval  apoplexies."  They  may  last  from  a  few  hours 
up  to  a  day,  and  are  very  characteristic.  A  patient  aged 
64  years  with  pipe  stem  ra dials  and  tortuous  hard  temporals 
would  be  lying  quietly  in  bed  when  suddenly  he  would 
stiffen,  the  eyes  would  become  fixed  and  the  breathing 
cease.  In  a  few  seconds  consciousness  returned,  the  patient 
would  shake  himself,  pass  his  hand  over  his  brow~  and  ask 
' '  Where  am  I !  Oh,  yes,  that 's  all  right. ' '  He  had  as  many 
as  thirty  of  these  attacks  in  twenty-four  hours,  none  of 
them  lasting  over  one  minute.  To  just  what  such  attacks 
are  due,  it  is  hard  to  say.  Some  have  attributed  them  to 
spasm  of  the  smaller  blood  vessels  of  the  brain,  but  there 
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have  never  been  demonstrated  in  the  vessels  any  con  si  rictor 
libers. 

There  is  a  well  recognized  form  of  dementia  caused  by 
arteriosclerosis/  In  general  paralysis  of  the  insane  and 
in  senile  dementia  the  blood  vessels  are  always  diseased. 
Milder  grades  of  psychic  disturbances  are  accompanied  by 
such  symptoms  as  mental  fatigue,  persistent  headaches, 
vertigo,  memory  weakness  and  fainting.  Aphasia,  periods 
of  excitement  and  mental  confusion  occur  in  some.  Later 
stages  are  at  times  accompanied  by  inclination  to  fabulate, 
loss  of  judgment,  disorientation,  narrowing  of  the  external 
interests,  episodes  of  confusion  and  hallucinatory  delirium. 

The  hemiplegias,  monoplegias  and  paraplegias  may  occur 
again  and  again  and  last  for  one  or  two  days.  Unless  there 
has  been  rupture  of  the  vessels  there  is  complete  recovery 
as  a  rule. 

In  persons  who  have  arteriosclerosis  with  high  tension 
attacks  of  melancholia  are  seen.  There  are  at  the  same 
time  fits  of  depression,  insomnia,  irritability,  fretfulness, 
and  a  generally  marked  change  in  disposition.  When  the 
tension  is  reduced  by  appropriate  treatment  these  symp- 
toms disappear,  to  recur  when  the  tension  again  becomes 
high.  On  the  contrary,  attacks  of  mania  are  accompanied 
by  low  blood  pressure.  The  dizziness  and  vertigo  in 
cerebral  arteriosclerosis  are  probably  due  to  the  stiffness 
of  the  vessels  which  prevents  them  from  following  closely 
the  variations  of  pressure  produced  by  position,  and  thus, 
at  times,  the  brain  is  deprived  of  blood  and  a  transient 
anemia  occurs. 

Arteriosclerosis  of  the  cerebral  vessels  is  always  a  seri- 
ous condition.  The  greatest  danger  is  from  rupture  of  a 
blood  vessel.  Another  of  the  dangers  is  gradual  occlusion 
of  the  arteries  bringing  about  necrosis  with  softening  of  the 
brain  substance.     The  latter  is  more  apt  to  be  associated 
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with  psychic  changes,  dementia, *  etc. ;  the  former,  with 
hemiplegia.  It  is  curious  thai  a  small  branch  of  the  Sylvian 
artery,  the  lenticulo-striate,  which  supplies  the  corpus  stria- 
tum, should  be  the  one  which  most  frequently  ruptures. 
Where  the  motor  fibers  from  the  whole  cortex  are  gathered 
together  in  one  compact  bundle,  a  very  small  hemorrhage 
may  and  does  cause  very  serious  effects.  A  comparatively 
large  hemorrhage  in  the  silent  area  of  the  brain  may  cause 
few  or  no  symptoms. 

Spinal. 

It  is  conceivable  that  arteriosclerosis  of  the  vessels  of 
the  spinal  cord  might  cause  symptoms  which  would  be  re- 
ferred to  the  areas  of  the  cord  where  the  process  was  most 
advanced.  The  lesions  would  be  scattered  and  conse- 
quently the  symptoms  might  be  protean  in  character. 

True  epileptic  convulsions  dependent  on  arteriosclerotic 
changes  are  also  seen  and  are  not  so  uncommon. 

This  is  on  the  wdiole  a  rare  condition,  much  less  common 
than  arteriosclerosis  of  the  cerebral  vessels.  Collins  and 
Zabriskie  report  the  following  typical  case : 

"H.,  a  fireman,  51  years  old,  was  in  ordinary  good  health 
until  toward  the  end  of  1902.  At  that  time  he  noticed  that 
his  legs  were  growing  weak  and  that  they  tired  easily. 
Later  he  complained  of  a  jerking  sensation  in  different 
parts  of  the  lower  extremities  and  at  times  of  sharp  pain, 
which  might  last  from  several  minutes  to  two  or  three  hours. 
The  legs  were  the  seat  of  a  heavy,  unwieldy  sensation,  but 
there  was  no  numbness  or  other  paresthesia.  About  the 
same  time  he  began  to  have  difficulty  in  holding  the  urine, 
a  symptom  which  steadily  increased  in  severity^.  These 
symptoms  continued  until  March,  1903,  i.  e.,  for  three 
months,  then  he  awakened  one  morning  to  find  that  he  was 
unable  to  stand  or  walk,  and  the  sphincters  of  the  bowels 
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and  bladder  relaxed.  There  was  no  complaint  of  pain  in 
the  back  or  legs,  no  difficulty  in  moving  the  arms,  in  swal- 
lowing or  in  speaking.  He  says  he  was  able  to  tell  when 
his  lower  extremities  were  touched  and  he  could  feel  the 
bed  and  clothes.  He  was  admitted  to  the  City  Hospital 
three  weeks  later  and  the  following  record  was  made  on 
April  21,  1903. 

"The  patient  was  a  frail,  emaciated  man  of  medium 
height,  who  had  the  appearance  of  being  55-60  years  of  age. 
He  was  unable  to  stand  or  walk.  When  he  was  lying,  he 
could  flex  the  thigh  and  the  legs  slowly  and  feebly.  There 
was  slight  atrophy  of  the  anterior  and  inner  muscles,  more 
of  the  left  than  of  the  right  side.  The  knee  jerks  and 
ankle  jerks  were  absent.  Irritation  of  the  soles  caused 
quite  a  typical  Babinski  phenomenon.  The  patient  had  fair 
strength  in  the  upper  extremities,  but  the  arms  tired  very 
soon,  he  said.  The  grip  was  moderate  and  alike  in  each 
hand.  The  motility  of  the  face,  head,  and  neck  was  not 
noticeably  impaired.  There  was  no  difficulty  in  swallow- 
ing, and  articulation  was  not  defective.  Tactile  sensibility 
was  slightly  disordered  in  the  lower  extremities,  although 
he  could  feel  contact  of  the  finger,  the  point  of  a  pin,  and 
the  like.  Sensibility  was  not  so  acute  as  normal;  there 
was  a  quantitative  diminution.  Sensory  perception  was 
not  delayed.  There  was  a  distinct  zone  of  slight  hyper- 
esthesia about  as  wide  as  the  hand  above  the  femoral 
trochanters.  Above  that,  sensibility  was  normal.  There 
was  no  discernible  impairment  of  thermal  sensibility.  No 
part  of  the  body  was  particularly  tender  on  pressure.  A 
bedsore  existed  over  the  sacrum,  and  there  was  excoriation 
of  the  genitals  from  constant  dribbling  of  urine. 

"Examination  of  the  chest  showed  shallow  respiratory 
movements.  The  heart  was  regular,  weak,  there  were  no 
murmurs,  the  second  sound  was  accentuated.     Examination 
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of  the  abdomen  showed  that  the  liver  and  spleen  were  pal- 
patio, but  were  not  enlarged.  The  abdominal  reflexes,  both 
upper  and  lower,  wore  sluggish.  The  patient  was  slow  of 
speech,  likewise  apparently  of  thought.  He  did  not  seem 
to  show  an  adequate  interest  in  his  condition,  still  he  was 
fully  oriented  and  seemed  to  have  a  fair  memory.  His 
mental  reflex  was  slow.  There  were  indications  in  the 
peripheral  blood  vessels  and  heart  of  a  moderate  degree  of 
general  arteriosclerosis.  The  peripheral  vessels,  such  as 
the  radial,  were  palpable,  the  walls  thickened,  the  blood 
pressure  increased. 

1 '  The  patient  did  not  complain  of  pain  while  he  was  in  the 
hospital,  a  period  of  four  weeks,  nor  was  there  any  par- 
ticular change  in  the  patient's  symptoms,  subjective  and 
objective,  during  this  time.  His  mental  state  remained 
clear  until  forty-eight  hours  before  death,  when  he  became 
sleepy,  stuporous,  and  comatose,  dying  apparently  of  car- 
diac weakness,  which  had  set  in  simultaneously  with  the 
clouding  of  consciousness." 

At  autopsy,  except  for  a  few  small  hemorrhages  in  the 
posterior  horns  of  the  lower  dorsal  segments  on  the  right 
side  and  a  similar  condition  of  the  left  anterior  horns,  there 
was  nothing  noticed.  On  microscopical  examination,  there 
was  found  wide-spread  sclerosis  of  the  vessels  of  the  cord 
to  a  marked  degree  with  only  slight  thickening  of  the  ves- 
sels of  the  brain.  There  were  secondary  degenerations  of 
ascending  and  descending  type  particularly  marked  at  the 
ninth  dorsal  segment.  They  included  portions  of  all  the 
tracts,  the  pyramidal  tract  as  well.  The  symptoms  in  brief 
were:  (1)  weakness  and  easily  induced  fatigue  of  the  legs: 

(2)  peculiar  sensations  in  the  lower  extremities,  described 
as  jerky,  numbness,  heaviness,  and  occasionally  sharp  pain; 

(3)  progressive   incontinence    of   urine;    (4)    progressive 
paraplegia. 
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Since  one  of  the  chief  manifestations  of  syphilis  is 
sclerosis  of  the  arteries,  neurological  cases  characterized  by 
irregular  symptoms  and  signs  which  cannot  be  placed  in 
any  of  the  definite  system  disease  groups,  are  possibly  due 
to  irregularly  scattered  areas  of  sclerosis  throughout  the 
spinal  cord  caused  by  obliterating  arteritis.  Such  cases 
are  not  so  very  uncommon.  Several  have  come  under  my 
observation.  Further  studies  of  the  spinal  cords  of  these 
cases  at  autopsy  are  necessary  before  a  final  opinion  can 
be  given  as  to  their  dependence  on  arteriosclerosis  of  the 
spinal  vessels. 

Local  or  Peripheral. 

When  the  arteriosclerosis  in  the  peripheral  arteries 
reaches  a  stage  where  endarteritis  obliterans  supervenes, 
there  is  usually  no  chance  for  a  compensatory  or  collateral 
circulation  to  be  established.  The  area  supplied  by  the  ves- 
sel undergoes  dry  gangrene.  A  portion  of  a  toe  or  finger  or 
a  whole  foot  or  hand  may  shrivel  up.  It  is  more  common  to 
see  the  spontaneous  amputation  take  place  in  the  lower  ex- 
tremities. The  same  effect  may  be  produced  by  the  plug- 
ging of  a  vessel  with  a  thrombus.  There  may  be  much  pain 
connected  with  the  sudden  blocking,  whereas  the  gradual 
obliteration  of  the  blood  supply  of  a  toe  or  foot  is  not  as  a 
rule  at  all  painful.  The  condition  is  at  times  revealed  more 
or  less  accidentally  when  a  patient  injures  his  toe  or  foot 
and  discovers  that  there  is  no  sensation  in  the  part  and  that 
the  wound  instead  of  healing  is  inclined  to  grow  larger. 

Other  interesting  vasomotor  phenomena  are  frequently 
connected  with  arteriosclerosis.  Such  a  one  is  the  curious 
condition  known  as  Raynaud's  disease,  a  vascular  disorder 
which  is  divided  into  three  grades  of  intensity:  (1)  local 
syncope,  (2)  local  asphyxia,  (3)  local  or  symmetrical  gan- 
grene.    This  is  not  the  place  to  describe  this  condition  ex- 
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cepl  to  say  that  the  condition  called  "dead  fingers"  is  the 
most  characteristic  feature  of  the  first  stage.  Chilblains 
represent  the  mildest  grade  of  the  second  stage.  The  parts 
are  intensely  congested  and  there  may  he  excruciating  pain. 
Any  one  who  has  ever  had  chilblains  knows  how  painful  they 
can  be.  The  general  health  is  not  impaired  as  a  rule,  al- 
though the  attacks  are  apt  to  come  on  when  the  person  is 
run  down.  The  third  stage  may  vary  from  a  very  mild 
grade,  with  only  small  necrotic  areas  at  the  tips  of  the 
fingers,  to  extensive  multiple  gangrene. 

Another  and  very  rare  condition  in  which  chronic  endar- 
teritis was  the  only  constant  finding  is  the  disease  described 
by  S.  Weir  Mitchell  and  called  by  him  erythromelalgia  (red 
neuralgia).  This  is  "A  chronic  disease  in  which  a  part  or 
parts — usually  one  or  more  extremities — suffer  with  pain, 
flushing,  and  local  fever,  made  far  worse  if  the  parts  hang 
down."     (Weir  Mitchell.) 

Probably  the  most  frequently  seen  result  of  arteriosclero- 
sis in  the  leg  arteries  is  the  remarkable  condition,  first  de- 
scribed by  Charcot,  known  as  intermittent  claudication. 
Persons  the  subject  of  this  disease  are  able  to  walk  if  they 
go  slowly.  If,  however,  any  attempt  be  made  to  hurry  the 
step,  there  results  total  disability  accompanied  at  times  by 
considerable  cramp-like  pain.  The  condition  is  much  more 
prone  to  occur  in  men  than  in  women,  and  Hebrews  seem 
more  frequently  affected.  The  cause  is  most  probably  to 
be  sought  in  the  anemia  which  results  from  the  narrowing 
of  the  channels  through  which  the  blood  reaches  the  part. 
The  stiff,  much  narrowed  arteries  allow  sufficient  blood  to 
pass  along  for  the  nutrition  of  the  part  at  rest  or  in  quiet 
motion.  Just  as  soon  as  more  violent  exercise  is  taken, 
calling  for  more  blood,  an  ischemia  of  the  part  supervenes, 
for  the  stiff  vessels  cannot  accommodate  themselves  to 
changes  in  the  necessary  vascularity  of  the  part.     A  rest 


158  ARTERIOSCLEROSIS. 

brings  about  a  gradual  return  of  blood  and  the  function  of 
the  part  i-s  restored.  Pulsation  may  be  totally  absent  in  the 
dorsal  arteries  of  the  feet  and  when  the  legs  are  allowed  to 
hang  down  there  is  apt  to  be  deep  congestion. 

In  this  connection  a  curious  case  reported  by  Parkes 
"Weber  will  not  be  out  of  place.  The  patient,  a  male,  aged 
42  years,  complained  of  cramp-like  pains  in  the  sole  of  the 
left  foot  and  calf  of  the  leg  occurring  after  walking  for  a 
few  minutes  and  obliging  him  to  rest  frequently.  When 
the  legs  were  allowed  to  hang  over  the  side  of  the  bed,  the 
distal  portion  of  the  left  foot  became  red  and  congested  look- 
ing. No  pulsation  could  be  felt  in  the  dorsal  artery  of  the 
left  foot  or  in  the  posterior  tibial  artery.  There  was  no 
evidence  of  cardiovascular  or  other  disease.  An  ulcer  on 
the  little  toe  had  slowly  healed,  but  cramp-like  muscular 
pains  still  occurred  on  walking.  The  disease  had  lasted 
about  five  years  without  the  appearance  of  gangrene. 

Weber  calls  this  case  one  of  arteritis  obliterans  with  inter- 
mittent claudication. 


Pulmonary  Artery. 

In  the  symptomatology  of  sclerosis  of  the  pulmonary 
artery  the  clinical  signs  and  symptoms  are  mostly  referable 
to  the  obliterating  endarteritis  of  the  smaller  vessels,  while 
the  physical  signs  are  more  apt  to  reveal  the  involvement  of 
the  main  trunk.  A  history  of  severe  infection  in  the  past 
is  frequent,  especially  smallpox,  and  accompanying  aortic 
sclerosis  with  insufficiency  of  the  mitral  valve  or  stenosis  of 
this  valve  is  the  rule.  Striking  cyanosis  is  an  early  symp- 
tom, while  there  is  little  if  any  dyspnea  and  edema.  Inter- 
mittent dyspragia  is  common.  There  seems  to  be  no 
tendency  to  clubbed  ringers.  Eepeated  hemorrhages  from 
the  lungs  without  the  formation  of  infarcts  may   occur. 
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There  is  usually  an  area  of  dulness  at  the  upper  left  margin 
of  the  sternum  and  nearby  parts,  sensitive  to  pressure  and 
to  percussion,  and  the  heart  dulness  extends  unusually  far 
towards  the  right.  The  diagnosis  of  the  right  ventricular 
hypertrophy  may  be  substantiated  by  a  rluorscopic  examina- 
tion. 


CHAPTER  VIII. 

DIAGNOSIS. 
Early  Diagnosis. 

Arteriosclerosis  is  essentially  a  disease  of  middle  life 
and  old  age.  It  is  not  nnusnal,  however,  to  find  evi- 
dences of  the  disease  in  persons  in  the  third  decade  and 
even  in  the  second  decade.  Hereditary  influences  play 
a  most  important  role,  syphilis  and  the  abuse  of  alcohol 
in  the  family  history  are  particularly  momentous.  The 
recognition  of  the  early  changes  in  the  arteries  among 
young  persons  depends  largely  upon  how  carefully  these 
changes  are  looked  for.  The  difference  in  the  point  of  view 
of  one  man  who  finds  many  cases  in  the  comparatively 
young,  and  another  man  who  rarely  finds  such  changes  early 
in  life,  at  times,  depends  upon  the  acuity  of  perception  and 
observation  and  not  upon  the'fact  that  one  man  has  had  a 
series  of  unusually  young  arteriosclerotic  subjects.  The 
diagnosis  of  arteriosclerosis  may  be  so  easily  made  that  the 
tyro  could  not  fail  to  make  it.  It  is,  however,  the  purpose 
of  this  volume  to  lay  stress  on  the  earliest  possible  diagnosis 
and,  if  possible,  to  point  out  how  the  diagnosis  may  be  ar- 
rived at.  It  is  obviously  much  to  the  advantage  of  the  pa- 
tient to  know  that  certain  changes  are  beginning  in  his 
arteries,  which,  if  allowed  to  go  on,  will  inevitably  lead  to 
one  or  more  of  the  symptom  groups  described  in  the  pre- 
ceding chapters. 

The  combination  of  (1)  hypertrophied  heart,  (2)  in- 
creased  blood   pressure,    (3)    palpable    arteries,    and    (4) 

ico 
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ringing,  accentuated  second  sound  at  the  aortic  cartilage  is, 
in  reality,  the  picture  of  advanced  arteriosclerosis.  If  the 
individual  is  in  good  condition  much  may  be  done  by  judi- 
cious advice  and  treatment  to  ward  off  complications  and 
prolong  life  with  a  considerable  degree  of  comfort.  But  we 
should  not  wait  until  such  signs  are  found  before  making  a 
diagnosis  and  instituting  treatment.  As  in  all  forms  of 
chronic  disease  the  early  diagnosis  is  all  important. 

The  history  of  the  case  is  the  first  essential.  Often  a  care- 
ful inquiry  into  the  personal  habits  of  a  patient,  with  the 
record  of  all  the  preceding  infectious  diseases  will  give  us 
valuable  information  and  may  be  the  means  of  directing  the 
attention  at  once  to  the  possible  true  condition.  Particu- 
larly must  we  inquire  into  the  family  history  of  gout  and 
rheumatism.  An  individual  who  comes  of  gouty  stock  is 
certainly  more  prone  to  arterial  degeneration  than  one  who 
can  show  a  healthy  heredity.  Alcoholism  in  the  family  also 
is  of  importance  because  of  the  fact  that  the  children  of 
alcoholics  start  in  life  with  a  poor  quality  of  tissue,  and 
conditions  that  would  not  affect  a  man  from  healthy  stock 
might  cause  early  degeneration  of  arterial  tissue  in  one  of 
bad  ancestry. 

What  infectious  diseases  has  the  patient  had?  Even  the 
exanthemata  may  cause  degenerations  in  the  arteries,  but, 
as  has  been  shown,  such  lesions  probably  heal  completely 
with  no  resulting  damage  to  the  vessel.  Should  the  patient 
have  passed  through  a  long  siege  of  typhoid  fever  the  prob- 
lem is  quite  different.  Here  (vide  supra)  (Thayer),  the 
palpable  arteries  do  appear  to  be  sclerosed  permanently. 
Probably  the  length  of  time  that  the  toxin  has  had  a  chance 
to  act  determines  the  permanent  damage  to  the  vessel  wall. 
More  potent  than  all  other  diseases  to  cause  early  arterio- 
sclerosis is  syphilis,  and  hence  very  careful  inquiry  should 
be  made  in  regard  to  the  possibility  of  infection  with  this 
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virus.  Not  only  the  fact  of  actual  infection  but  the  dura- 
tion and  thoroughness  of  treatment  are  important  matterd 
for  the  physician  to  know. 

"What  is  the  patient's  occupation?  Has  he  been  an 
athlete,  particularly  an  oarsman!  Has  he  been  under  any 
severe,  prolonged,  mental  strain?  Is  he  a  laborer?  If  so, 
in  what  form  of  manual  labor  is  he  engaged?  Such  ques- 
tions as  these  should  never  be  overlooked,  as  they  form  the 
foundation  stones  of  an  accurate  diagnosis,  and  early,  ac- 
curate diagnosis,  we  repeat,  is  essential  to  successful 
therapy. 

We  have  called  attention  to  the  factor  of  sustained  high 
pressure  in  the  production  of  arteriosclerosis.  Constant 
overstretching  of  the  vessels  leads  to  efforts  of  the  body  to 
increase  the  strength  of  the  part  or  parts.  The  material 
which  is  used  to  strengthen  the  weakened  walls  has  a  higher 
elastic  resistance  than  muscle  and  elastic  tissue,  but  a  lower 
limit  of  elasticity,  and  is  none  other  than  the  familiar  con- 
nective tissue.  In  athletes,  laborers,  brain  workers  who  are 
under  constant  mental  strain,  and  in  those  whose  calling 
brings  them  into  contact  with  such  poisons  as  lead,  there  is 
every  factor  necessary  for  the  production  of  high  tension 
and  consequently  of  arteriosclerosis. 

Another  question  in  regard  to  personal  habits  is  how 
much  tobacco  does  the  patient  use  and  in  what  form  does  he 
use  it?  Our  experience  is  that  the  cigar  smoker  is  more 
prone  to  present  the  symptoms  of  arteriosclerosis  than  the 
cigarette  smoker,  the  pipe  smoker,  or  the  one  who  chews  the 
tobacco.  A  very  irritable  heart  results  not  infrequently 
from  cigarette  smoking  but  such  is  almost  always  found  in 
young  men  in  whom  the  lesions  of  arteriosclerosis  are  ex- 
ceedingly rare.  The  probabilities  are  that  the  arterioscler- 
osis in  cigar  smoking  results  from  the  slowly  acting  poison 
which  causes  a  rapid  heart  rate  with  an  increase  of  pressure. 
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Last  lmt  not  Least,  and  perhaps  the  most  important  ques- 
tion is,  has  the  patient  been  a  heavy  eater!  This  we  believe 
to  be  a  potent  cause  of  splanchnic  arteriosclerosis  with  the 
result Ing  indigestion,  cramp-like  attacks,  high  blood  pres- 
sure, etc.  In  a  joking  manner  we  are  accustomed  to  re- 
mark, "Overeating  is  the  curse  of  the  American  people.' J 
There  is,  however,  much  truth  in  that  sentence.  Osier,  than 
whom  there  is  no  keener  observer,  states  that  he  is  more 
and  more  impressed  with  the  fact  that  overloading  the 
stomach  with  rich  or  heavy  or  spiced  foods  is  to-day  one  of 
the  first  causes  of  arterial  degeneration.  It  stands  to  rea- 
son that  this  is  true.  .AYe  know  that  organs  exposed  con- 
stantly to  hard  work  undergo  hypertrophy,  and  that  the 
blood  tension  in  those  organs  is  high.  Blood  tension  is, 
after  all,  dependent  on  capillary  resistance,  and  if  the  capil- 
laries are  distended  with  blood,  the  resistance  is  great. 
The  digestive  organs  can  be  no  exception  to  this  rule.  In- 
creased work  means  an  increase  of  blood.  This  inevitably 
causes  distension  of  the  capillaries  with  stretching  of  the 
arteries  and  consequent  damage  to  the  walls.  Once  arterio- 
sclerosis is  present  a  vicious  circle  is  established. 

A  man  about  forty-five  consults  us  and  says  that  he  has 
noticed  recently  that  he  gets  out  of  breath  easily ;  in  tying 
his  shoes  he  experiences  some  dizziness.  He  finds  that  he 
has  palpitation  of  the  heart  and  possibly  pain  over  the 
precordial  region  now  and  then.  He  notices  also  that  he  is 
irritable,  that  is  his  family  tell  him  he  is,  and  he  notices 
that  things  that  formerly  did  not  annoy  him,  now  are  almost 
hateful  to  him.  On  examination,  one  finds  a  palpable 
radial,  a  somewhat  hypertrophied  heart  and  slightly  accen- 
tuated second  aortic  sound.  The  blood  pressure  may  be 
high.  The  urine  may  or  may  not  reveal  any  abnormalities. 
Not  infrequently,  although  no  albumin  may  be  found,  there 
are  hvaline  casts.     Such  a  case  of  arteriosclerosis  is  evi- 


164  ARTERIOSCLEROSIS. 

dently  not  to  be  regarded  as  early.  Then  the  question 
arises  how  are  we  to  recognize  early  arteriosclerosis?  I 
do  not  believe  that  the  solution  of  this  problem  lies  entirely 
in  the  hands  of  the  physician.  Some  men  are  fortunate 
enough  to  come  up  for  an  examination  for  life  insurance 
before  an  observant  doctor  who  recognizes  the  palpable 
artery,  makes  out  the  beginning  heart  hypertrophy  and  the 
slightly  accentuated  second  aortic  sound.  The  patient  will 
tell  you  that  he  never  felt  better  in  his  life.  He  gets  up  at 
seven,  works  all  day,  plays  golf,  drinks  his  three  to  six 
whiskies,  and  is  proud  of  his  physical  development.  But 
the  great  mass  of  people  are  not  fortunate  from  this  stand- 
point. They  do  not  seek  the  advice  of  the  physician  until 
they  are  stretched  out  in  bed.  They  boast  of  the  fact  that 
for  twenty  years  they  have  never  had  a  doctor.  One  may 
well  say  that  it  is  a  problem  how  to  reach  such  persons.  It 
seems  to  me  that  there  can  be  but  one  way  to  do  this.  The 
people  must  be  taught  that  the  duty  of  a  physician  is  just 
as  much  to  keep  them  in  health  as  it  is  to  bring  them  back 
to  health  when  they  are  ill.  To  that  end  people  should  be 
taught  that  at  least  twice  a  year  they  should  be  carefully 
examined.  I  do  not  mean  that  the  patient  should  present 
himself  to  the  doctor  and,  after  a  few  questions  the  doctor 
say  cheerfully,  "You  are  all  right."  The  patient  should 
be  systematically  examined.  That  means  a  removal  of  the 
clothing  and  examination  on  the  bare  skin.  Such  coopera- 
tion on  the  part  of  patient  and  doctor  would  save  the  pa- 
tient years  of  active  life  and  make  of  the  doctor,  what  his 
position  entitles  him  to  be,  the  benefactor  to  the  community. 
Too  often  careless  work  on  the  physician's  part  lulls  the 
patient  into  a  false  sense  of  security  and  he  wakes  up  too 
late  to  find  that  he  has  wasted  months  or  years  of  life. 
Early  diagnosis  of  arteriosclerosis  is  only  possible  in  excep- 
tional cases  unless  people  present  themselves  to  the  physi- 
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cian  with  the  thought  in  mind  that  ho  is  the  guardian  of 

health  as  well  as  the  healer. 

There  arc  patients  who  go  to  the  ophthalmologist  for 
failing  vision.  Physically  they  fee]  quite  well.  They  have 
been  heavy  eaters,  hard  workers,  men  and  women  who  have 
been  under  great  mental  strain.  On  examination  of  the 
fundus  of  the  eye  there  is  found  slight  tortuosity  of  the  ves- 
sels with  possibly  areas  of  degeneration  in  the  retina.  A 
careful  physical  examination  will  usually  reveal  the  signs 
of  arteriosclerosis  elsewhere.  We'  have  mentioned  fre- 
quently high  tension  as  an  early  sign.  This  must  be  taken 
with  somewhat  of  a  reservation,  for  this  reason :  not  infre- 
quently a  persistent  high  tension  is  the  earliest  sign  of 
chronic  nephritis.  The  arteries  may  be  pipe  stem  in  char- 
acter and  the  heart  small  and  flabby.  However,  if  one 
watches  for  the  palpably  thickened  superficial  arteries  (al- 
ways bearing  in  mind  the  normal  palpability  as  age  ad- 
vances) and  the  high  tension,  he  cannot  go  far  wrong  in  his 
treatment  whether  the  case  is  one  of  chronic  nephritis  or  of 
arteriosclerosis. 

There  is  also  this  to  bear  in  mind.  Arteriosclerosis  may 
be  marked  in  some  vessels  and  so  slight  in  the  peripheral 
vessels  that  it  cannot  with  certainty  be  made  out.  But 
when  the  radials  are  sclerosed  it  is  usually  the  case  that 
similar  changes  exist  in  other  parts.  Then  too,  there  may 
be  marked  changes  at  the  root  of  the  aorta  leading  to 
sclerosis  of  the  coronary  vessels  alone,  and  the  first  intima- 
tion that  the  patient  or  any  one  else  has  that  there  is  dis- 
ease, may  be  an  attack  of  angina  pectoris.  Except  for 
>ymptoins  on  the  part  of  the  heart  there  is  no  way  to  make 
the  diagnosis  of  sclerosis  of  the  coronary  arteries. 
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Differential  Diagnosis; 

In  arriving  at  a  diagnosis,  when  the  question  is  whether 
or  not  arteriosclerosis  is  the  main  etiological  factor,  the 
most  important  fact  to  know  is  the  age  of  the  patient. 
Other  points  that  have  been  dwelt  on  fully  must  of  necessity 
also  be  borne  in  mind. 

Possibly  the  chief  conditions  that  may  be  confused  with 
some  of  the  results  of  arteriosclerosis  are  pseudo  angina 
pectoris  which  may  be  mistaken  for  true  angina  pectoris, 
and  ulcer  of  the  stomach,  appendicitis  (?)  or  other  inflam- 
matory abdominal  condition  which  may  be  mistaken  for 
angina  abdominalis. 

Differential  tables  are  sometimes  of  value  in  fixing  the 
chief  points  of  difference  graphically. 

Pseudo  angina  pectoris.  True  angina  pectoris. 

Etiology    rather    certain;    hysteria,  Etiology  not  certain  but  almost  al- 

neurasthenia,  toxic  agents,  and  reflex  ways  associated  with   arteriosclerosis 

irritations.  of    the    coronary    arteries    and    also 

aortic  regurgitation. 

No     age     is     exempt.     Usually     in  Age  is  important  factor.     Rare  be- 

young  people,  chiefly  females.  fore  forty,  and  males  usually  affected. 

Paroxysms  of  pain  occur  spontane-  Paroxysms   brought   on    by   overex- 

ously,  are  periodic  and  often  noctur-  ertions   or   excessive   mental   emotion, 

nal.  Rarely  periodic. 

Pain,   while   severe,    is    diffuse   and  Intense  pain,  radiating  down  arm; 

sensation    is    of    distension    of    heart,  heart  felt  as  in  a  vise.     Sense  of  an- 

No  sense  of  real  anguish.  guish  and  impending  dissolution. 

Duration  may  be  an  hour  or  more.  Duration  from  few  seconds  to  sev- 
eral minutes. 

Restlessness    and    emotional    synip-  Silent    and    fixed    attitude,    rigidity 

toms     of     causative     conditions     are  rather  than  resl  lessness. 
prominent. 

Usually  no  increase  in  arterial  ten-'  Arterial    tension    is    as    a    rule    in- 

sion.  creased. 

Prognosis  favorable.  Prognosis  most  unfavorable. 

In  differentiating  between  ulcer  of  the  stomach  and 
angina  abdominalis  the  following  points  may  be  of  service : 
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Ulcer.  Angina  abdominalis. 

Occurs  as  a   rule  in  young  persons,  Only    occurs    in    adults    over    forty 

more  often  females.  who     have     been     heavy     eaters     and 

drinkers,  mostly  males. 

Pain  of  boring  character  increased  Pain    cramplike,    diffuse,    although 

by  food  and  by  certain  positions  with  more    localized    in   epigastrium.     Not 

food    in    stomach.     Felt    through    to  necessarily  any  connection  with  food. 
left  of  spine. 

Occult  blood  found  in  stools.  No  occult  blood  in  stools. 

Considerable     anemia,     apt     to     be  Anemia   more  often  absent. 
present. 

Arterial  tension  usually  low.  Arterial    tension    high.      (Splanch- 
nic sclerosis.) 


Diseases  in  Which  Arteriosclerosis  Is  Commonly  Found. 

There  are  certain  more  or  less  chronic  diseases  in  which 
arteriosclerosis  is  found  either  as  a  separate  disease  or  as 
a  result  of  the  chronic  disease  itself,  or  the  sclerosis  may  be 
the  cause  of  the  disease.  As  examples  of  the  first  class 
are  diabetes  mellitus  and  cirrhosis  of  the  liver.  As  exam- 
ples of  the  second  class  are  chronic  nephritis,  gout,  syphilis, 
and  lead  poisoning.  Examples  of  the  third  class  have  al- 
ready been  fully  described.  Then  certain  rare  diseases 
that  have  been  briefly  described  in  this  chapter,  viz. :  Ray- 
naud's disease  and  erythromelalgia  are  frequently  associ- 
ated with  demonstrable  arteriosclerosis. 


CHAPTER  IX. 
PROGNOSIS. 

In  a  disease  that  presents  as  many  vagaries  as  arteri- 
osclerosis, it  is  not  possible  to  give  a  certain  prognosis. 
Unfortunately  we  do  not  as  a  rule  see  the  arteriosclerotic 
until  the  disease  is  well  advanced,  or  even  after  some  of  the 
more  serious  complications  have  taken  place.  By  that  time 
the  condition  is  progressive,  and  while  the  prognosis  is 
grave  the  individual  may  live  a  number  of  years. 

It  is  fortunate  for  the  arteriosclerotic  that  mild  grades 
of  the  disease  are  compatible  with  a  fairly  active  life.  The 
disease  in  this  stage  may  become  arrested  and  the  patient 
may  live  many  years.  Not  only  in  the  mild  grades  is  this 
possible,  lilven  patients  with  advanced  sclerosis  may  enjoy 
good  health  provided  the  organs  have  not  been  so  damaged 
as  to  render  them  unfit  to  perform  their  functions.  The 
frequency  with  which  we  see  advanced  arteriosclerosis  at 
the  post  mortem  table  as  an  accidental  discovery,  attests 
the  truth  of  the  foregoing  statement.  Yet  how  often  does 
it  happen  that  individuals,  apparently  in  the  best  of  health, 
suddenly  succumb  to  an  asthmatic  or  uremic  attack,  an 
apoplexy,  cessation  of  the  heart  beat,  or  a  rupture  of  the 
heart  due  to  arteriosclerosis ! 

In  order  to  arrive  at  an  intelligent  opinion  in  regard  to 
prognosis  certain  factors  must  be  taken  into  consideration, 
chief  of  which  are:  the  seat  of  the  sclerosis;  the  probable 
stage ;  the  existing  complications ;  and,  last  and  most  impor- 
tant, the  patient  himself.  The  whole  man  must  be  studied 
and  even  then  our  prognosis  must  be  most  guarded. 
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It  is  much  more  dangerous  for  the  patient  when  the 
process  is  in  the  ascending  portion  of  the  arch  of  the  aorta 
than  when  it  has  attacked  the  peripheral  arteries.  Here, 
at  the  root  of  the  aorta,  arc  the  openings  of  the  coronary 
arteries  and  the  arteries  supplying  the  brain  are  close  by. 
The  coronary  arteries  here  control  the  situation.  When 
loud  murmurs  are  heard  at  the  aortic  orifice  and  the  heart 
is  evidently  diseased,  it  is  useful  to  divide  the  endocarditis 
into  two  types,  the  arteriosclerotic  and  the  endocarditic. 
The  etiology  of  the  former  is  sclerosis  and  the  prognosis  is 
grave  because  of  the  liability,  nay  the  probability,  that  the 
orifices  of  the  coronary  arteries  will  become  narrowed. 
The  etiology  of  the  second  type  is  in  most  cases  rheumatic 
fever  or  some  other  infectious  disease,  and  the  prognosis 
is  far  better  than  in  the  first  type.  True,  the  two  may  be 
combined.  In  such  a  case,  the  prognosis  is  entirely  de- 
pendent upon  the  course  of  the  arteriosclerosis. 

The  involvement  of  the  arteries  in  the  kidneys  is  of  con- 
siderable importance,  for  it  is  usually  bilateral  and  wide- 
spread. As  a  rule,  the  disease  makes  but  slow  progress 
provided  that  the  general  condition  of  the  patient  is  good, 
but  at  any  time  from  a  slight  indiscretion  or  for  no  assign- 
able cause,  symptoms  of  renal  insufficiency  may  appear  and 
may  rapidly  prove  fatal. 

It  must  not  be  thought  that  because  the  localization  of 
the  arteriosclerosis  in  the  peripheral  arteries  is  usually  the 
most  favorable  condition  that  it  is  therefore  devoid  of  ill 
effects.  On  the  contrary,  very  serious,  even  fatal,  results 
may  be  brought  about  by  interference  with  the  circulation 
with  resultant  extensive  gangrene  of  the  part  supplied  by 
the  diseased  arteries.  The  amputation  of  a  portion  of  a 
for  instance,  may  relieve,  to  some  extent,  an  over- 
burdened heart  and  prove  life-saving  to  the  patient,  but  the 
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neuritic  pains  are  not  necessarily  relieved.  The  tort  i ire 
from  these  pains  may  be  excruciating. 

No  stage  of  the  disease  is  exempt  from  its  particular 
danger.  In  the  early  stages  of  the  disease  before  the 
artery  or  arteries  have  had  time  to  become  strengthened  by 
proliferation  of  the  connective  tissue,  there  is  the  danger  of 
aneurysm.  Later,  the  very  same  protective  mechanism 
leads  to  stiffening  and  narrowing  of  the  arteries  and  hence 
to  increased  work  on  the  part  of  the  heart  with  all  of  its 
consequences.  Thrombosis  is  favored,  and  where  atherom- 
atous ulcers  are  formed,  embolism  is  to  be  feared. 

As  the  complications  and  results  of  arteriosclerosis  come 
to  the  front  every  one  must  be  considered  by  itself  and  as 
if  it  were  the  true  disease.  There  may  be  a  slight  apoplec- 
tic attack  from  which  the  patient  fully  recovers,  but  the 
prognosis  is  now  of  a  grave  character,  as  the  chances  are 
that  another  attack  may  supervene  and  carry  off  the  subject. 
Yet,  after  an  apoplectic  attack,  patients  have  lived  for  many 
years.  Probably  the  most  noted  illustration  of  this  is  the 
life  of  Pasteur.  He  had  at  forty-six  hemiplegia  with  grad- 
ual onset.  He  recovered  with  a  resulting  slight  limp,  did 
some  of  his  best  work  after  the  stroke,  and  lived  to  be 
seventy-three  years  old.  Yet  the  exception  but  proves  the 
rule  and  the  prognosis  after  one  apoplectic  stroke  should 
always  be  guarded. 

The  first  attack  of  cardiac  asthma  is  to  be  looked  upon 
as  the  beginning  of  the  end.  The  end  may  be  postponed 
for  some  time  but  it  comes  nearer  with  every  subsequent 
attack.  One  may  recover  from  what  appears  to  be  a  fatal 
attack  of  cardiac  asthma  accompanied  by  edema  of  the  lungs 
and  irregular,  intermittent,  laboring  heart,  but  the  recov- 
ery is  slow  and  the  chances  that  the  next  attack  will  be  the 
fatal  one  are  increased. 

The  significance  of  albuminuria  is  difficult  to  determine. 
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The  kidneys  secrete  albumin  under  so  many  conditions  that 
the  mere  presence  of  albumin  in  the  urine  may  have  but 
Little  prognostic  value.  Many  cases  are  seen  where  there  is 
no  demonstrable  albumin,  and  yet  the  patient  may  suddenly 
have  a  cerebral  hemorrhage.  As  a  general  rule  the  urine 
should  be  carefully  examined,  but  not  too  much  stress  should 
be  laid  on  the  discovery  of  albumin  and  casts.  It  is  not 
always  possible  to  determine  the  extent  of  the  kidney  lesion 
by  the  urinary  examination,  yet  at  any  time  a  uremic  attack 
may  appear  and  prove  fatal.1  One  might  say  that  the  ap- 
pearance of  albumin  in  the  urine  of  an  arteriosclerotic 
where  it  had  not  been  before,  is  a  bad  sign,  and  in  making 
a  prognosis  this  must  be  taken  into  consideration. 

Bleeding  from  the  nose  is  not  infrequently  seen  in  those 
who  have  arteriosclerosis.  It  can  hardly  be  called  a  dan- 
gerous symptom  as  it- can  always  be  controlled  by  tampons. 
There  are  times  when  epistaxis  is  decidedly  beneficial  as  it 
relieves  headache,  dizziness,  and  may  avert  the  danger  of 
a  hemorrhage  into  the  brain  substance.  It  is  rare  to  have 
nose  bleed  except  in  cases  of  high  tension  in  plethoric 
individuals.  My  experience  has  been  that  it  has  saved  me 
the  trouble  of  bleeding  the  patient.  It  is  always  of  serious 
import  in  that  it  indicates  a  high  degree  of  tension,  but 
there  is  scarcely  ever  any  immediate  danger  from  the  nose 
bleed  itself. 

Intestinal  hemorrhage  is  always  a  grave  sign.  As  has 
been  shown,  arteriosclerosis  of  the  splanchnic  vessels  not 
infrequently  occurs,  and  an  embolus  or  thrombus  may  com- 
pletely occlude  the  superior  mesenteric  artery.  The 
chances  of  the  establishment  of  a  collateral  circulation  are 


1  Recently  Rowntree  and  Geraghty  have  shown  that  by  means  of  the  drug  phenolsul- 
phonephthalein  it  is  possible  to  determine  the  functional  ability  of  the  kidneys,  to 
differentiate  cardiac  edema  from  renal  edema,  and  to  predict  uremic  coma  in  cases  not 
even  suspected  of  having  diseased  kidneys.  L.  G.  Rowntree  and  J.  T.  Geraghty,  The 
Phthalein  Test:  An  Experimental  and  Clinical  Study  of  Phenolsulphonephthalein  in  Re- 
lation to  Renal  Function  in  Health  and  Disease.     Arch.  Int.  Med.,  1912,  IX,  284. 
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small,  as  the  arteries  of  the  intestines  are  end  arteries. 
Necrosis  of  the  part  follows,  blood  is  found  in  the  stools, 
and  perforation  or  gangrene,  or  both,  are  apt  to  follow. 
There  may  be  blocking  of  small  branches  only,  leading  to 
ulceration  of  the  intestine.  Under  all  conditions  the  prog- 
nosis is  serious. 

The  general  condition  of  the  patient,  his  build,  physical 
strength,  powers  of  recuperation,  etc.,  must  be  taken  into 
account  in  giving  a  prognosis.  The  more  powerful  the  in- 
dividual, the  more  favorable,  as  a  rule,  is  the  prognosis,  with 
this  reservation  always  in  mind,  that  the  greater  the  body 
development,  the  greater  is  the  heart  hypertrophy,  and  the 
accidents  from  high  tension  must  not  be  overlooked.  Many 
puny  individuals  with  stiff,  calcified  arteries  go  about  with 
more  ease  than  a  robust  man  with  thickened  arteries  only. 
The  differentiation  as  pointed  out  by  Allbutt  (page  138), 
is  well  to  keep  in  mind  in  giving  a  prognosis.  It  cannot  be 
too  strongly  emphasized  that  it  is  the  whole  patient  that  we 
must  consider  and  not  any  one  system  that  at  the  time  hap- 
pens to  be  the  seat  of  greatest  trouble,  and  by  its  group  of 
symptoms  dominates  the  picture. 

It  is  evident  from  what  has  been  said  that  an  accurate 
prognosis  in  arteriosclerosis  is  no  easy  matter.  Were 
arteriosclerosis  a  simple  disease  of  an  acute  character  there 
might  be  grounds  for  giving  a  more  or  less  definite  prog- 
nosis. The  most  that  can  be  said  is  that  arteriosclerosis 
is  always  a  serious  disease  from  the  time  that  symptoms 
begin  to  make  themselves  known.  The  gravity  depends  al- 
together on  the  seat  of  the  greatest  arterial  changes,  and 
is  necessarily  greater  when  the  seat  is  in  the  brain  than 
when  it  is  in  the  legs  or  arms. 

The  attitude  of  the  patient  himself  also  determines  to  a 
great  extent  the  prognosis.  Some  men,  especially  those 
who  have  always  enjoyed  good  health,  turn  a  deaf  ear  to 
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warnings  and  instead  of  ordering  their  lives  according  to 
the  advice  of  the  physician,  persist  in  going*  their  own  way 
in  the  hope  that  the  luck  that  has  always  been  with  them  will 
continue  to  stand  at  their  elhows.  Neither  firmness  nor 
pleadings  avail  with  some  men.  The  only  salve  for  the  con- 
science of  the  physician  is  that  he  has  done  his  best  to  steer 
the  patient  away  from  the  shoals  and  breakers.  In  others 
who  realize  their  condition  and  take  advantage  of  the  advice 
given  as  to  the  regulation  of  their  lives,  the  prognosis  is 
generally  favorable. 

To  sum  up  the  chapter  in  a  few  words,  we  should  say: 
Always  remember  that  the  patient  is  a  human  being ;  study 
his  habits  and  character  and  mode  of  life;  look  at  him  as  a 
whole ;  take  everything  into  consideration,  and  give  always 
a  guarded  prognosis. 


CHAPTER  X. 
PKOPHYLAXIS. 

Arteriosclerosis  comes  to  almost  every  one  who  lives  out 
his  allotted  time  of  life.  As  has  been  noted  within,  many 
diseases  and  many  habits  of  life  are  conducive  to  the  early 
appearance  of  arterial  degeneration.  Decay  and  degenera- 
tion of  the  tissues  are  necessary  concomitants  of  advan- 
cing years  and  none  of  us  can  escape  growing  old.  From 
the  period  of  adolescence  certain  of  the  tissues  are  com- 
mencing a  retrograde  metamorphosis,  and  hand  in  hand 
with  this  goes  the  deposit  of  fibrous  tissue  which  later  may 
become  calcified.  The  arterial  tissue  is  no  exception  to  this 
rule,  and  we  have  already  shown  that  certain  changes  nor- 
mally take  place  as  the  individual  grows  older,  changes 
which  are  arteriosclerotic  in  type  and  are  quite  like  those 
caused  in  younger  people  by  many  of  the  etiological  factors 
of  the  disease. 

We  are  absolutely  dependent  upon  the  integrity  of  our 
hearts  and  blood  vessels  for  the  maintenance  of  activity  and 
span  of  life.  Respiration  may  cease  and  be  carried  on  arti- 
ficially for  many  hours  while  the  heart  continues  to  beat. 
Even  the  heart  has  been  massaged  and  the  individual  has 
been  brought  back  to  life  after  its  pulsations  have  ceased, 
but  such  cases  are  few  in  number.  We  cannot  live  without 
the  heart  beat  and  the  prophylaxis  of  arteriosclerosis  con- 
sists in  the  adjustment  of  our  lives  to  our  environment,  so 
that  we  may  get  the  maximum  amount  of  work  accomplished 
with  the  minimum  amount  of  wear  and  tear  on  the  blood 
vessels. 

174 
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The  struggle  for  existence  is  keen.  Competition  in  every 
profession  or  trade  is  exceedingly  acute,  so  much  so  that  to 
rise  to  the  head  in  any  branch  of  human  activity  requires 
exceptional  powers  of  mind.  Among  those  who  are  entered 
in  this  keen  competition,  the  fittest  only  can  survive  for  any 
period  of  time.  The  weaklings  are  bound  to  succumb.  A 
scion  of  healthy  stock  will  stand  the  wear  and  tear  far  better 
than  will  the  progeny  of  diseased  parentage. 

It  is  only  necessary  to  call  attention  to  the  part  that 
alcohol,  syphilis  and  insanity  play  in  heredity.  These  have 
been  discussed  fully  in  the  earlier  part  of  this  book. 

We  live  rapidly,  burning  the  candle  at  both  ends.  It  is 
not  strange  that  so  many  comparatively  young  men  and 
women  grow  old  prematurely:  AVhile  heredity  is  a  factor 
as  far  as  the  prophylaxis  of  arteriosclerosis  is  concerned, 
of  far  more  importance  is  the  mode  of  life  of  the  individ- 
ual. Scarcely  any  of  us  lead  strictly  temperate  lives.  If 
we  do  not  abuse  our  bodies  by  excessive  eating  and  drink- 
ing and  so  wear  out  our  splanchnic  vessels  and  cause  gen- 
eral sclerosis  by  the  high  tension  thereby  induced,  we  abuse 
our  bodies  by  excessive  brain  work  and  worry  with  all  their 
multitudinous  evils.  The  prophylaxis  of  arteriosclerosis 
might  well  be  labeled,  "The  plea  for  a  more  rational  mode 
of  life."  Moderation  in  all  things  is  the  keynote  to  health, 
and  to  grow  old  gracefully  is  an  art  that  admits  of  cultiva- 
tion. Excesses  of  any  kind,  be  they  mental,  moral,  or 
physical,  tend  to  wear  out  the  organism. 

People  habitually  eat  too  much;  many  drink  too  much. 
They  throw  into  the  vascular  system  excessive  fluid  com- 
bined frequently  with  toxic  products  that  cause  eventually 
a  condition  of  high  arterial  tension.  It  has  been  shown  how 
•nous  -ubstances  absorbed  from  the  intestines  have 
some  influence  on  the  blood  pressure.  Anything  that  causes 
constant  increase  of  pressure  should  be  studiously  avoided. 
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Mild  exercise  is  an  essential  feature  oi'  prophylaxis.  I  Ine 
may,  by  judicious  exercise  and  diet,  make  of  himself  a 
powerful  muscular  man  without,  at  the  same  time,  raising 
his  average  blood  pressure.  The  man  who  goes  to  excess 
and  continually  overburdens  his  heart,  will  suffer  the  con- 
sequences, for  the  bill  with  compound  interesi  will  be 
charged  against  him.  It  is  a  great  mistake  for  any  one  to 
work  incessantly  with  no  physical  relaxation  of  any  kind, 
and  yet,  after  all,  it  is  not  so  much  physical  relaxation  that 
is  necessary,  as  the  pursuit  of  something  entirely  different, 
so  that  the  mind  may  be  carried  into  channels  other  than 
the  accustomed  routes.  Diversification  of  interests  is  as  a 
rule  restful.  That  is  what  every  man  who  reaches  adult 
life  should  aim  at.  Hobbies  are  sometimes  the  salvation  of 
men.  They  may  be  ridden  hard,  but  even  then  the}"  are 
helpful  in  bearing  one  completely  away  from  daily  cares 
and  worries.  The  man  who  can  keep  the  balance  between 
his  mental  and  physical  work  is  the  man  who  will,  other 
things  being  equal,  live  the  longest  and  enjoy  the  best  health. 

Nowadays  the  trend  of  medicine  is  toward  prophylaxis. 
We  give  the  State  authority  to  control  epidemics  so  far  as 
it  is  possible  by  modern  measures  to  control  them. 

We  urge  over  and  over  again  the  value  of  early  diagnosis 
in  all  chronic  diseases,  for  we  know  that  many  of  them,  and 
this  applies  particularly  to  arteriosclerosis,  could  be  pre- 
vented from  advancing  by  the  recognition  of  the  condition 
and  the  institution  of  proper  hygienic  and  medicinal  treat- 
ment. 

It  is  the  patent  duty  of  every  physician  to  instruct  the 
members  of  his  clientele  in  the  fundamental  rules  of  health. 
.Recently  the  President  of  the  American  Medical  Associa- 
tion, in  his  address  before  the  1908  meeting,  urged  the 
dissemination  of  accurate  knowledge  concerning  diseases 
among  the  laity.     While  this  may  be  done  by  City  and  State 
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Boards  of  Health,  it  seems  far  better  for  the  modern  trained 
physician  to  work  among'  his  own  people.  With  concise 
information  concerning  the  modes  of  infection  and  the  dan- 
gers of  waiting  until  a  disease  has  a  firm  hold  before  con- 
sulting the  health  mender,  people  should  be  able  to  protect 
themselves  from  infections  and  be  able  to  nip  chronic  proc- 
esses  in  the  bud.  But  it  is  difficult  to  turn  the  average 
individual  away  from  the  habit  of  having  a  drug-clerk  pre- 
scribe a  dose  of  medicine  for  the  ailment  that  troubles  him. 
It  is  really  unfortunate  that  most  of  the  pains  and  aches  and 
morbid  sensations  that  one  has  speedily  pass  away  with 
little  or  no  treatment.  Herein  lies  the  strength  of  charla- 
tanism and  quackery.  Unfortunate,  yes,  for  a  man  cannot 
tell  whether  the  trivial  complaint  from  which  he  suffers  is 
any  different  from  the  one  that  was  so  easily  conquered  six 
months  ago.  But  instead  of  recovering,  he  grows  worse. 
Hope  that  springs  eternal  in  the  human  breast,  leads  him 
to  dilly-dally  until  he  at  last  seeks  medical  advice,  only  to 
find  that  the  disease  has  made  such  progress  that  little  can 
be  done. 

Instruct  the  public  to  consult  the  doctors  twice  a  year. 
The  dentists  have  their  patients  return  to  them  at  stated 
intervals  only  to  see  if  all  is  well.  How  much  more  rational 
it  would  be  if  men  and  women  past  the  age  of  forty  had 
a  physical  examination  made  twice  a  year  to  find  out  if  all 
is  well. 

The  prophylaxis  of  arteriosclerosis  is  moderation  in  all 
t  lie  duties  and  pleasures  of  life.  This  in  no  sense  means  that 
a  man  has  to  nurse  himself  into  neurasthenia  for  fear  that 
something  will  happen  to  him.  As  one  grows  in  years  exer- 
cise should  not  be  as  violent  as  it  was  when  younger,  and 
food  should  be  taken  in  smaller  quantities.  Many  forms 
of  exercise  suggest  themselves,  particularly  walking  and 
golf.     Walking  is  a  much  neglected  form  of  exercise  which, 
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in  these  modern  days  with  our  thousand  and  one  mean-  <•! 
locomotion,  is  becoming  almost  extinct.  There  is  no  better 
form  of  exercise  than  graded  walking.  To  strengthen  the 
heart  selected  hill  climbing  is  one  of  the  best  therapeutic 
methods  that  we  have.  The  patient  is  made  to  exercise  his 
heart  jnst  as  he  is  made  to  exercise  his  legs,  and  as  with 
exercise  of  voluntary  muscles  comes  increase  in  strength, 
so  by  fitting  exercise  may  the  heart  muscle  be  increased  in 
power.  A  warning  should  be  sounded  however  against 
over  exercise.  This  leads  naturally  to  hypertrophy  with 
all  its  disastrous  possibilities.  Men  who  have  been  athletes 
when  young  should  guard  against  overeating  and  lack  of 
exercise  as  they  grow  older.  Many  of  the  factors  which 
favor  the  development  of  arteriosclerosis  are  already  there, 
and  a  sedentary,  ordinary  life,  such  as  office  all  day,  club 
in  afternoon,  a  few  drinks  and  much  rich  food,  will  inevi- 
tably lead  to  well-advanced  arterial  disease. 

Karl  Marx  in  his  famous  Socialistic  platform  said :  "No 
rights  without  duties;  no  duties  without  rights."  So  we 
may  paraphrase  this  and  say:  "No  brain  work  without 
moderate  physical  exercise  in  the  open  air;  no  physical  ex- 
ercise without  moderate  brain  work." 

There  is  yet  one  other  point  that  is  important,  the  com- 
bination of  concentrated  brain  work  and  constant  whiskey 
drinking.  This  is  most  often  seen  in  men  of  forty-five  to 
fifty-five,  heads  of  large  business  concerns  who  habitually 
take  from  six  to  twelve  drinks  of  whiskey  daily,  and  with 
possibly  a  bottle  of  wine  for  dinner.  Such  men  appear  ruddy 
and  in  prime  health  but,  almost  invariably,  careful  examina- 
tion will  reveal  unmistakable  signs  of  arterial  disease. 
There  is  usually  the  enlarged  heart  and  pulse  of  high  ten- 
sion with  or  without  the  trace  of  albumin  in  the  urine.  The 
lurking  danger  of  this  group  of  manifestations  has  so  im- 
pressed the  medical  directors  of  several  of  the  large  insur- 
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ance  companies  thai  a  blood  pressure  reading  must  be  made 
on  all  applicants  over  forty  years  of  age.  Should  high 
hlood  pressure  be  found,  the  premium  is  increased,  as  the 
expectation  of  life  is  proportionately  shorter  in  such  men 
than  in  normal  persons. 

Therefore,  let  every  physician  act  his  part  as  guardian 
of  health.  Only  in  this  way  is  the  prophylaxis  of  arteri- 
osclerosis possible. 


CHAPTER  XL 
TREATMENT. 

Although  it  has  heen  rather  dogmatically  stated  (vide 
supra)  that  every  one  who  reaches  old  age  has  arterioscler- 
osis, it  must  not  he  inferred  that  absolutely  no  exceptions  to 
this  rule  are  found.  Cases  are  known  where  persons  of 
ninety  years  even  had  soft  arteries,  and  we  have  seen  per- 
sons of  sixty  whose  arteries  could  not  be  palpated.  When 
infants  and  children  are  seen  with  considerable  sclerosis, 
it  proves  that,  after  all,  it  is  the  quality  of  the  tissue  even 
more  than  the  wear  and  tear,  that  is  the  determining  factor 
in  the  production  of  arteriosclerosis.  It  would  be  well  if 
those  who  cannot  bring  healthy  progeny  into  the  world  were 
to  leave  this  duty  to  those  who  can. 

In  general  the  treatment  of  arteriosclerosis  is  prophylac- 
tic and  symptomatic.  In  the  preceding  chapter  we  had 
something  to  say  about  prophylaxis  in  general;  we  must 
again  refer  to  it  in  detail. 

Arteriosclerosis  is  essentially  a  chronic  progressive  dis- 
ease, and  the  secret  of  success  in  the  management  of  it  is 
not  to  treat  the  disease  or  the  stage  of  the  disease,  but  to 
treat  the  patient  who  has  the  disease.  To  infer  the  stage 
of  the  disease  from  the  feeling  of  the  sclerosed  artery,  may 
lead  to  serious  mistakes.  Persons  with  calcified  arteries 
may  be  perfectly  comfortable,  while  those  with  only  moder- 
ate thickening  may  have  many  severe  symptoms.  The 
keynote  is  individualization.  It  is  manifestly  absurd  to 
treat  the  laboring  man  with  his  arteriosclerosis  as  one 
would  treat  the  successful  financier.     The  habits,  mode  of 
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life,  every  detail,  should  be  studied  in  every  patient  if  we 
expect  to  gain  the  greatest  measure  of  success  in  the  treat- 
ment. One  may  treat  fifty  patients  who  have  typhoid  fever 
by  a  routine  method  and  all  may  recover.  Individualizing, 
while  of  great  value  in  the  treatment  of  acute  diseases,  yet 
is  not  absolutely  essential  in  order  that  good  results  may 
be  obtained.  Far  different  is  it  when  treating  a  disease 
like  arteriosclerosis.  One  who  relies  on  textbook  knowl- 
edge will  find  himself  at  a  loss  to  know  what  to  do.  Text- 
books can  only  outline,  in  the  briefest  manner,  the  average 
case,  and  no  one  ever  sees  the  average  book  case.  At  the 
bedside  with  the  patients  is  the  place  to  learn  therapeutics 
as  well  as  diagnosis.  All  that  can  be  hoped  for  in  outlining 
the  treatment  of  arteriosclerosis  is  to  lay  down  a  few  prin- 
ciples. The  tact,  the  intuition,  the  subtle  something  that 
makes  the  successful  therapeutist,  cannot  be  learned  from 
books.  So  the  man  who  treats  cases  by  rule  of  thumb  is  a 
failure  from  the  beginning.  There  are  certain  general 
principles  that  will  be  our  sheet  anchors  at  all  times  and 
for  all  cases.  The  art  of  varying  the  application  of  these 
fundamentals  to  suit  the  individual  case,  is  not  to  be  culled 
from  printed  words. 

Hygienic  Treatment. 

Every  man  is  more  or  less  the  arbiter  of  his  own  fate. 
Granted  that  he  has  good  tissue  to  begin  life,  his  own  habits 
and  actions  determine  his  span  of  comfortable  existence. 
Xo  one  cares  to  live  after  his  brain  begins  to  fail,  and  the 
failing  brain  is  often  due  to  disease  of  the  cranial  arteries. 
The  hygienic  treatment  resolves  itself  into  advice  in  regard 
to  prophylaxis. 

First  and  foremost  is  exercise.  It  has  seemed  to  us  that 
the  revival  of  out-of-door  sports  is  one  of  the  best  signs  of 
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promise  of  the  preservation  of  a  virile,  hardy  race.  That 
?omen,  as  well  as  men,  indulge  in  the  lighter  forms  of  out- 
of-door  exercise  should  bring  it  about  that  the  coming 
generation  will  start  in  life  under  the  most  advantageous 
conditions  of  bodily  resistance. 

Among  all  the  forms  of  exercise,  golf  probably  is  the  best. 
It  is  not  too  violent  for  the  middle-aged  man,  yet  it  gives 
the  young  athlete  quite  enough  exercise  to  tire  him.  It  is 
played  in  the  open.  One  is  compelled  to  walk  up  and  down 
in  pleasant  company,  for  golf  is  essentially  a  companionable 
game,  while  be  reaps  the  full  benefit  of  the  invigorating  ex- 
ercise. The  blood  courses  through  the  muscles  and  lungs 
more  rapidly ;  the  contraction  of  the  skeletal  muscles  serves 
to  compress  the  veins  and  so  to  aid  the  return  of  blood  to 
the  heart:  the  lungs  are  rendered  hyperemic,  deeper  and 
fuller  breaths  must  be  taken ;  oxidation  is  necessarily  more 
rapid,  and  effete  products,  which  if  not  completely  oxidized 
would  possibly  act  as  vasoconstrictors,  are  oxidized  to 
harmless  products  and  eliminated  without  irritating  the 
excretory  organs. 

Other  forms  of  out-door  exercise  that  can  be  recom- 
mended are  tennis,  canoeing,  rowing,  fishing,  horseback  rid- 
ing, swimming,  etc.  Tennis  is  the  most  violent  of  all  the 
sports  mentioned  and  might  readily  be  overdone.  Eowing 
as  practiced  by  the  eights  at  college  is  undoubtedly  too  vio- 
lent a  form  of  exercise,  and  may  be  productive  in  later  life 
of  very  grave  results.  Canoeing  is  a  delightful  and  in- 
vigorating exercise.  The  muscles  of  the  arms,  shoulders, 
and  trunk  are  especially  used,  the  leg  muscles  scarcely  at  all. 
Nevertheless,  the  deep  breathing  that  necessarily  comes 
with  all  chest  exercises  aerates  every  portion  of  the  lungs, 
and  is  of  great  benefit  to  the  whole  body. 

Swimming  as  an  exercise  has  much  to  recommend  it.     In 
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this  sport  all  the  muscles  take  part  and  at  the  same  time  the 
chest  is  broadened  and  deepened. 

All  these  methods  of  using  the  muscles  to  keep  oneself  in 
trim,  so  to  speak,  are  part  and  parcel  of  the  general  hygienic 
mode  of  life  that  is  conducive  to  a  healthy  old  age.  Exer- 
cise can  be  overdone,  as  eating  can  be  overdone.  Both  are 
essential  and  yet  both  can  be  the  means  of  hastening  an  in- 
dividual to  a  premature  grave. 

When  the  arteriosclerosis  has  advanced  so  far  that  it  is 
easily  recognizable,  certain  forms  of  exercise  should  be  abso- 
lutely prohibited.  Such  are  tennis,  rowing  and  swimming. 
Horseback  riding  to  be  allowed  must  be  strictly  supervised. 
At  times  this  may  be  an  exceedingly  violent  exercise.  As 
an  out-of-door  sport,  there  is  nothing  that  equals  golf. 
The  physician,  knowing  the  character  of  the  course,  and 
the  length  of  it,  can  say  to  his  patient  that  he  may  play  six, 
nine,  twelve,  or  eighteen  holes,  depending  on  the  patient's 
condition. 

For  those  who  are  not  able  to  get  out,  exercise  in  the 
room  with  the  windows  open  must  take  the  place  of  out-of- 
door  sports.  Here  the  use  of  chest  weights  is  a  most 
excellent  means  of  keeping  up  the  tone  of  the  muscles.  By 
adjusting  the  weights,  the  exercise  may  be  made  light, 
medium,  or  heavy.  Every  physician  should  be  familiar 
with  the  chestweight  exercises.  They  are  not  as  good  as 
open  air  exercise  but  they  undoubtedly  have  been  the  means 
of  saving  years  of  life  to  many  patients  with  arterial 
disease. 

There  comes  a  time  when  all  forms  of  exercise  must  be 
prohibited  on  account  of  the  dyspnea,  edema,  dizziness,  etc. 
It  seems  unwise  to  keep  such  a  patient  in  bed,  even  though 
the  edema  be  considerable.  Once  on  his  back  in  bed  he 
becomes  weak,  and  the  danger  of  edema  of  the  lungs  or 
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hypostatic  congestion  of  the  bases,  with  subsequent  bron- 
cho-pneumonia, is  very  great.  Although  such  persons  can 
not  exercise  actively,  they  should  have  passive  exercise  in 
the  form  of  massage,  carefully  given,  so  that  no  injury  is 
done  to  the  rigid  vessels.  It  is  possible  to  rupture  a  vessel, 
the  walls  of  which  are  encrusted  with  lime  salts,  and  full 
of  small  aneurysmal  dilatations.  Every  patient  must  be 
watched  carefully  and  measures  instituted  for  the  individ- 
ual. 

Balneotheraphy. 

As  a  tonic  and  invigorator,  the  cold  or  cool  bath  (shower 
or  tub),  in  the  morning  on  arising  can  be  highly  recom- 
mended. It  promotes  skin  activity,  is  a  stimulant  to  the 
howels  and  kidneys  and  to  the  general  circulation,  besides 
being  cleansing.  We  find  to-day  that  the  morning  bath  has 
become  such  a  necessity  to  the  average  American  that  all 
new  hotels  are  fitted  with  private  baths,  and  old  hotels,  in 
order  to  get  patronage,  are  arranging  as  many  baths  con- 
nected with  sleeping  rooms  as  is  possible.  Our  generation 
assuredly  is  a  ruddy,  clean-bodied  one.  What  the  actual 
results  of  this  out-cloor  life  and  frequent  bathing  will  be 
for  the  race  remains  to  be  seen,  but  one  cannot  but  feel 
that  it  must  build  up  a  stronger,  more  resistant  race  of 
people,  who  not  only  enjoy  better  health  than  did  their  fore- 
fathers, but  enjoy  it  longer. 

Not  every  one  can  stand  a  cold  bath.  It  is  folly  to  urge 
it  on  one  to  whom  it  is  distasteful,  or  on  one  who  does  not 
feel  the  comfortable  glow  that  should  naturally  result.-  For 
the  well,  or  those  with  a  tendency  to  arteriosclerosis,  or 
those  in  whose  families  there  have  been  several  members 
who  had  early  arteriosclerosis,  such  proceedings  as  recom- 
mended could  not  be  improved  upon.  However,  for  the 
person  who  has  well  recognized  sclerosis,  only  warm  baths 
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should  be  advised,  and  these  not  daily.  The  water  should 
be  at  a  temperature  o(  DO  95  degrees  F.  Care  should  be 
taken  that  persons  sent  to  spas  be  cautioned  against  hot 
baths.  It  is  not  inconceivable  that  the  increased  force  of 
the  heart  beat  that  accompanies  a  hot  bath  might  be  suffi- 
cient to  rupture  a  small  cranial  vessel.  Hence,  Turkish  and 
Russian  baths  should  be  most  unqualifiedly  condemned.  As 
a  matter  of  fact,  persons  vary  so  in  their  habits  with  regard 
to  bathing  that  what  might  suit  one  person  would  do  another 
much  harm. 

Personal  Habits. 

The  personal  habits  of  the  individual,  more  than  any 
other  factor,  determine  whether  or  not  arteriosclerosis  sets 
in  early  in  his  life.  The  man  or  woman  who  is  moderate  in 
eating  and  drinking,  sees  that  the  kidneys  are  kept  in  good 
condition,  and  attends  strictly  to  regularity  of  the  bowels, 
lays  a  good  basis  for  the  measure  of  health  which  is  so 
essential  for  happiness.  It  has  been  shown  that  sclerosis 
of  the  splanchnic  vessels  may  be  due  to  constant  irritation 
of  toxic  products  elaborated  in  digesting  constantly  enor- 
mous meals.  In  obstinate  constipation,  many  poisons,  the 
nature  of  which  we  do  not  know,  are  absorbed  and  circulate 
in  the  blood.  We  have  not  sufficient  data  to  prove  that 
constipation  favors  the  production  of  arteriosclerosis,  but 
our  impression  has  been  that  it  does  favor  it.  Constipa- 
tion can  often  be  relieved  by  a  glass  of  water  before  break- 
fast, a  regular  time  to  go  to  stool,  and  abdominal  massage 
or  exercises.  Some  maintain  that  it  is  a  bad  habit  only, 
and  can  be  readily  overcome.  Whatever  is  done,  avoid 
leading  the  patient  into  the  drug  habit,  for  the  last  state 
of  the  patient  will  be  worse  than  the  first.  Habits  of  sleep 
are  not  of  such  great  importance.  Most  persons  get  enough 
sleep  except  when  under  severe  mental  strain.     Most  adults 
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need  from  seven  to  eight  hours'  sleep,  although  some  can 
do  all  their  work  and  keep  in  prime  health  on  five  or  six 
hours'  sleep. 

Tobacco  has  been  accused  of  causing  many  ills  and  lias 
been  thereby  much  maligned.  We  cannot  see  that  the  use 
of  tobacco  in  any  form  in  moderation  is  harmful  to  most 
men.  Undoubtedly  the  blood  pressure  is  raised  when  mild 
tobacco  poisoning  occurs,  and  individual  peculiarities  of  re- 
action to  the  weed  are  multitudinous.  But  to  condemn  off- 
hand its  use  is  the  height  of  folly.  There  is  no  reason  why 
the  arteriosclerotic  who  has  always  used  tobacco  in  modera- 
tion, should  not  continue  to  use  it,  whether  he  smoke  ciga- 
rettes, cigars,  or  pipe.  His  supply  should  be  decreased,  but 
there  is  no  sense  in  depriving  a  man  of  one  of  the  solaces  of 
life,  unless,  as  is  sometimes  the  case,  abstinence  is  easier 
for  the  patient  than  moderation. 

As  for  alcohol,  opinions  differ  widely.  Some  see  in  alco- 
hol one  of  the  most  frequent  causes  of  arteriosclerosis; 
others  do  not  believe  that  the  part  played  by  alcohol  is  a 
serious  one,  only  in  conjunction  with  other  poisonous  sub- 
stances is  it  dangerous.  Probably  unreasoning  fanaticism 
has  had  much  to  do  with  the  wholesale  condemnation  of 
alcoholic  beverages.  The  general  effect  of  alcohol  is  to 
lower  the  blood  pressure  by  causing  marked  dilatation  of 
all  the  vessels  of  the  skin.  True,  the  alcohol  circulates  in 
the  blood,  and  is  broken  up  in  the  liver,  and  this  organ 
would  seem  to  bear  the  brunt  of  the  harm  done.  Alcoholic 
drinks  in  inoderation,  I  do  not  believe  have  any  deleterious 
effect  on  health.  On  the  contrary,  I  believe  that  they  may 
in  some  cases  assist  digestion  and  assimilation.  Indiscrim- 
inate indulgence  is  to  be  condemned,  as  is  overindulgence 
in  exercise  or  eating.  What  may  be  moderate  for  A,  might 
be  excessive  for  B.  Every  man  is  then  the  arbiter  of  his 
own  fortune  and  within  his  own  limits  can  indulge  moder- 
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ately  (a  relative  term  after  all)  without  fear  of  doing'  him- 
self harm.  In  advanced  arteriosclerosis  it  is  necessary  to 
decrease  the  supply  of  alcohol  just  as  it  is  necessary  to  cut 
down  the  food  supply.  This  must  rest  entirely  on  the 
judgment  of  the  physician,  who  must  not  act  arbitrarily, 
but  must  have  his  reasons  for  every  one  of  his  orders. 


Dietetic  Treatment. 

Most  persons  eat  too  much.  AVe  not  only  satisfy  our 
hunger,  hut  we  satisfy  our  palates,  and,  instead  of  putting 
substantial  food  stuffs  into  our  stomachs,  we  frequently  take 
unto  ourselves  concoctions  that  defy  description. 

Food  stuffs  are  composed  of  one  or  all  of  three  classes : 
(1)  proteids,  (2)  fats,  (3)  carbohydrates.  As  examples 
of  the  first  are  beef  and  white  of  egg]  of  the  second,  the 
oils,  butter,  lard;  of  the  third,  sugar,  potato,  beet,  corn,  etc. 

The  physiologists  and  chemists  have  shown  us  that  both 
endogenous  and  exogenous  uric  acid  in  excess  will-  cause  a 
rise  of  blood  pressure,  but  the  bodies  most  concerned  in 
the  production  of  elevated  blood  pressure  are  the  purin 
bodies,  those  organic  compounds  which  are  formed  from 
proteids,  and  represent  chemically  a  step  in  the  oxidation 
of  part  of  the  proteid  molecule  to  uric  acid.  Eed  meat 
contains  more  of  the  substances  producing  purin  bodies 
than  any  other  one  common  food  stuff,  and  for  this  reason 
the  excessive  meat  eater  is,  ceteris  paribus,  more  apt  to 
develop  arteriosclerosis  comparatively  early  in  life. 

The  fats  and  carbohydrates  contain  practically  no  sub- 
stances that  react  on  the  body  of  the  ordinary  individual 
in  a  deleterious  manner  during  their  digestion.  The  extra 
work  that  is  put  on  the  heart  by  the  formation  of  many 
new  blood  vessels  in  adipose  tissue  is  the  only  harmful  effect 
of  over  indulgence  in  these  food  stuffs. 
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It  has  been  found  that  nitrogen  equilibrium  can  be  main 
tained  at  a  wide  range  of  levels.  Formerly  135-150  gins. 
of  proteid  daily  were  considered  necessary  for  a  man  doing 
light  work.  Now  it  is  known  that  half  that  amount  is  suf- 
ficient to  keep  one  in  nitrogenous  equilibrium,  and  to  enable 
one  to  keep  his  weight.  A  person  at  rest  requires  even  less 
than  that.  One  who  is  engaged  in  hard  physical  labor  burns 
up  more  fuel  in  the  muscles,  and  so  must  have  a  larger 
fuel  supply. 

Although  we  habitually  eat  too  much  we  drink  too  little 
water.  For  those  who  have  any  form  of  arterial  disease 
an  excess  of  fluid  is  harmful,  as  the  vessels  become  filled 
up  and  a  condition  of  plethora  results,  which  necessarily 
reacts  injuriously  on  the  heart  and  circulation.  The  drink- 
ing of  a  glass  of  water  during  meals  is,  in  the  author's 
opinion,  good  practice.  The  water  must  be  taken  mouthful 
at  a  time,  and  not  gulped  down.  If  this  is  done,  there 
results  sufficient  dilution  of  the  solid  food  to  enable  the 
gastric  juices  successfully  and  rapidly  to  reach  all  parts 
of  the  meal. 

Some  are  in  favor  of  a  rigid  milk  diet  for  those  who 
have  arteriosclerosis.  Some  men  have  lived  on  nothing 
but  milk  for  several  years  and  have  not  only  kept  in  good 
health,  but  have  actually  gained  weight  and  led  at  the 
same  time  active  lives.  It  has  been  held  by  others  that  rigid 
milk  diet  is  positively  harmful  on  account  of  the  relatively 
large  quantity  of  calcium  salts  that  are  ingested.  This  was 
thought  to  favor  the  deposition  of  calcareous  material  in 
the  walls  of  the  already  diseased  arteries.  While  })ossibly 
there  may  be  some  danger  of  increased  calcification,  the 
majority  of  clinicians  are  in  favor  of  a  milk  cure  given  at 
intervals.  Thus  the  patient  is  made  to  take  three  to 
four  quarts  daily  for  a  period  of  a  month.     There  is  then  a 
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gradual  return  to  a  general  diet,  exclusive  of  meat,  for 
several  weeks,  then  another  rigid  milk  diet  period. 

If  we  are  bold  enough  to  follow  Metclmikoff  in  his  theo- 
ories  of  longevity,  we  might  advise  resection  of  the  large 
intestine,  on  the  ground  that  it  is  an  enormous  culture  tube 
that  produces  prodigious  amounts  of  poisonous  substances 
which  are  thrown  into  the  general  circulation.  To  combat 
such  a  grave  (?)  condition  as  the  carrying  of  several  feet 
of  large  intestine,  we  are  recommended  to  take  buttermilk 
or  milk  soured  by  means  of  the  b.  acid  us  lacticus.  Clinical 
experience  has  taught  that  in  arteriosclerosis  buttermilk 
is  of  great  value,  whether  it  be  the  natural  product,  or  made 
directly  from  sweet  milk  by  the  addition  of  the  bacilli.  The 
latter  is  a  smoother  product  and  has,  to  my  mind,  a  de- 
lightful flavor.  It  may  be  diluted  with  Vichy  or  plain  soda 
water.  Cases  that  cannot  take  milk  or  any  other  food  will 
often  take  buttermilk,  and  do  well  on  this  restricted  diet. 
From  two  to  four  quarts  daily  should  be  taken.  It  should 
be  drunk  slowly  as  should  milk. 

Medicinal. 

It  has  long  been  thought  that  the  iodides  have  some  spe- 
cific effect  on  the  advancing  arteriosclerosis,  checking  its 
spread,  if  not  really  aiding  nature  to  a  limited  restoration 
of  the  diseased  arteries.  It  is  possible  that  the  eulogies 
upon  the  iodides  owe  their  origin  to  the  successful  treat- 
ment of  syphilitic  arteriosclerosis,  in  which  condition  these 
drugs  have  a  specific  action.  However  that  may  be,  there 
i-  no  doubt  that  the  administration  of  sodium  or  potassium 
iodide  is  good  therapeutics  in  cases  of  arteriosclerosis. 

Unfortunately  many  persons  have  such  irritable  stom- 
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achs  that  they  cannot  take  the  iodides,  even  though  they  be 
diluted  many  times.  They  may  be  made  less  irritating  by 
giving-  them  with  essence  of  pepsin.  Unless  the  case  La 
syphilitic,  it  is  doubtful  if  it  is  of  value  to  increase  the  dose 
gradually  until  a  dram  or  even  more  is  taken  three  times 
daily  after  meals.  Usually  a  maximum  dose  of  ten  grains 
seems  to  be  quite  sufficient.  This  may  be  taken  three  tin  res 
a  day,  well  diluted,  for  three  months.  There  follows  a 
month's  rest,  then  the  treatment  is  resumed  for  another 
period  of  three  months,  and  so  on.  Either  sodium  or  potas- 
sium iodide  in  saturated  solution  may  be  given.  The  so- 
dium salt  is  possibly  less  irritating,  and  contains  more  free 
iodine  than  the  potassium  salt,  although  the  latter  is  more 
generally  used.     The  strontium  iodide  may  also  be  used. 

One  sees  a  patient  now  and  then  who  cannot  take  the 
iodides,  however  they  may  be  combined.  For  such  patients 
one  may  obtain  good  results  with  iodopin,  sajodin,  or  other 
of  the  preparations  put  up  by  reputable  firms.  Personally,  I 
have  never  yet  seen  a  patient  who  could  not  take  the  ordi- 
nary iodides  in  some  form  or  other,  and  I  am  opposed  to 
ready  made  drugging. 

The  action  of  the  iodides  is  to  lower  the  blood  pressure, 
and  they  are  of  greatest  value  when  the  blood  pressure 
is  high,  and  when  headache  and  precordial  pain  are  present. 

When  the  case  is  moderately  advanced,  very  mild  doses, 
gr.  %,  morning  and  evening,  of  the  thyroid  extract  may  be 
given.  It  is  generally  believed  that  the  internal  secretion 
of  the  thyroid  and  the  adrenal  are  antagonistic.  That  the 
thyroid  secretion  lowers  blood  pressure  is  certain,  possibly 
on  account  of  its  iodine  content.  Some  combinations  of 
iodine  and  thyroid  such  as  the  iodothyroidin  have  been 
used  and  have  had  some  measure  of  success  attributed  to 
them. 

Hypertension  does  not  always  demand  active  measures 
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for  its  reduction.  Viewed  from  the  physiological  stand- 
point, hypertension  is  but  the  expression  of  a  compensating 
mechanism  which  is  designed  to  keep  the  blood  moving 
through  narrowed  channels.  Heart  hypertrophy  then  is 
absolutely  essential  to  the  maintenance  of  life.  It  has  been 
said  that  the  highest  blood  pressures  occur  in  chronic  dis- 
ease of  the  kidneys.  The  poisonous  substances  produced 
in  the  kidneys  must  exert  their  action  through  absorption 
into  the  general  blood  stream.  This  toxin  may  be  com- 
pletely eliminated,  if  we  accept  as  our  criterion  the  reduc- 
tion of  tension  to  normal  together  with  the  complete  return 
of  the  affected  individual  to  health.  A  concrete  example 
is  as  follows:  A  man  aged  44  years  was  brought  to  the 
Milwaukee  County  Hospital  in  coma.  His  blood  pressure 
was  over  280  mm.  Hg.,  his  urine  contained  considerable 
albumin  and  many  casts.  He  had  general  anasarca.  Vene- 
section was  done  at  once  and  300  cc.  blood  obtained.  Imme- 
diately following  this  operation  the  pressure  was  210  mm., 
but  within  twelve  hours  it  was  again  above  280  mm.  He 
was  given  no  medication  to  reduce  pressure  except  that  he 
was  freely  purged.  He  was  given  a  steam  sweat  bath  daily. 
Frequent  blood  pressure  readings  were  taken.  Within 
seven  days  the  pressure  was  130  mm.  He  had,  in  the 
meantime,  completely  recovered  from  his  symptoms.  He 
was  kept  in  the  hospital  for  two  weeks  longer  assisting  in 
the  work  on  the  ward,  and  he  was  discharged  with  a  pres- 
sure (systolic)  between  130  and  136  mm.  The  treatment 
was  rest  in  bed,  free  purging,  venesection,  and  sweat  baths, 
simple  but  exceedingly  effective. 

Should  there  be  actual  indications  for  reducing  the  blood 
pressure,  I  must  admit  that  it  cannot  always  be  done.  The 
majority  of  cases  will  do  well  on  the  sodium  nitrite  or 
erythrol  tetranitrate.  However,  these  do  not  always  lower 
blood  pressure  and  keep  it  within  normal  limits.     When  a 
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man  has  very  high  tension  we  do  not  wish  to  reduce  it  to 
what  it  should  normally  be  for  the  age  of  the  patient,  as 
symptoms  of  collapse  might  set  in  at  any  time  under  such 
conditions. 

Observations  made  with  the  sphygmomanometer1  show- 
that  the  effect  of  nitroglycerin  is  transient  or  of  no  effect 
except  in  doses  which  are  relatively  enormous  (one  drop  of 
the  one  per  cent  solution  given  every  hour).  Sodium  ni- 
trite may  lower  the  blood  pressure  but  the  effects  will  have 
worn  off  in  two  hours.  It  is  the  same  with  erythrol  tetrani- 
trate.  Sodium  sulphocyanate  in  doses  of  from  one  to  three 
grains  three  times  a  day  is  highly  recommended  by  some. 
My  own  experience  with  it  does  not  lead  me  to  believe  that  it 
is  of  any  great  value  in  hypertension.  It,  however,  may  be 
tried.  As  a  matter  of  fact  the  drug  treatment  of  hyperten- 
sion, when  it  becomes  necessary  to  treat  this  condition  with 
drugs,  has  suffered  a  notable  set-back  since  more  careful 
control  has  been  made  with  the  blood  pressure  instruments. 
In  giving  any  of  the  depressor  drugs  their  action  should 
be  controlled  by  blood  pressure  measurements,  for  only 
in  this  way  can  we  be  sure  that  the  drug  is  exerting  its 
physiological  effect  and  we  may  expect  results.  The  indi- 
vidual reaction  to  these  drugs  varies  greatly  and  no  rule 
for  dosage  can  be  dogmatically  laid  down.  The  only  suc- 
cessful therapy  is  rigid  individualization.  This  is  the  key- 
stone to  treatment  in  cases  of  arteriosclerosis  and  high 
tension. 

It  must  not  be  inferred  from  what  has  been  said  that  the 
nitrites  are  of  no  value.  They  are  of  decided  value  but 
they  have  their  limitations.  The  most  evanescent  of  these 
drugs  is  amyl  nitrite.  This  is  put  up  in  the  form  of  cap- 
sules, or  pearls,  containing  from  one  to  three  minims.     When 


1  See  Jos.  L.  Miller,   Hypertension  and  the  Value  of  the  Various  Methods  for  its  Re- 
duction.     Jour.  Amer.  Med.  Assoc,  1910,  LIV,  p.  1666. 
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it  is  desired  to  dilate  the  peripheral  vessels  suddenly,  one 
or  two  of  these  capsules  arc  broken  in  a  elotli  held  to  the 
nose.  The  effecl  is  almost  instantaneous.  There  is  flush- 
ing of  the  face  and  other  peripheral  vessels,  particularly 
near  the  head,  denoting  a  relaxation  and  widening  of  the 
bed  of  the  blood  stream,  and  a  consequent  decrease  in  pres- 
sure in  the  arteries.  These  effects  are  over  in  a  short 
while.  It  is  only  used  in  attacks  of  cardiac  spasm,  as  in 
angina  pectoris.  Nitroglycerin,  the  Spiritus  Glonoini  of 
the  U.  S.  P.,  acts  in  about  the  same  manner  as  amyl  ni- 
trite but  the  effects  last  usually  a  trifle  longer.  One  drop 
of  the  one  per  cent  solution  may  be  given  every  hour  until 
physiological  effects  are  produced.  It  may  be  given  hypo- 
dermically.  This  may  be  a  means  of  reducing  pronounced 
high  tension.  This  drug  has  been  found  of  benefit  espe- 
cially in  cases  where  arteriosclerosis  combined  with  chronic 
nephritis  causes  cardiac  asthma.  The  other  drug  which 
may  be  of  service  in  these  conditions,  one  whose  sphere 
of  action  is  somewhat  broader,  because  its  effects  are  more 
lasting,  is  sodium  nitrite.  This  is  given  in  water  in  doses 
of  one  to  three  or  five  grains  every  four  hours.  Some 
have  objected  to  the  use  of  this  drug,  but  my  experience 
has  made  me  place  considerable  confidence  in  its  harmless- 
ness,  provided  that  the  patient  is  carefully  watched.  This, 
however,  applies  to  all  of  the  nitrite  compounds.  My  ex- 
perience with  erythrol  tetranitrate  is  not  large.  It  may 
be  used  in  place  of  sodium  nitrite. 

For  a  mild  case,  one  often  finds  that  sweet  spirits  of 
niter  is  sufficient  to  control  the  pressure  and  relieve  the 
distressing  symptoms,  and  it  is  undoubtedly  the  least  harm- 
ful of  all  the  nitrites.  Drugs  that  are  of  great  value,  but 
of  which  little  is  noted  in  textbooks,  are  aconite  and  vera- 
trum  viride.  Both  of  these  drugs  are  well  known  to  be 
marked  circulatory  depressors.     Veratrum  viride  in  my  ex- 
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perience  should  be  very  cautiously  used,  and  never  used 
unless  a  trained  attendant  is  constantly  at  hand.  With  re- 
gard to  aconite  I  have  no  such  feeling,  and  a  mixture  «>t 
tincture  of  aconite  and  spiritus  etheris  nitrosi  may  be 
given  for  several  weeks  with  no  fear  of  doing  any  harm. 
Personally,  of  all  the  drugs  mentioned,  I  prefer  the  nitrite 
of  sodium  or  the  combination  just  given.  They  may  be  ad- 
vantageously alternated. 

My  own  feeling  is  that  the  most  successful  means  of  treat- 
ment of  acute  high  tension  is  without  the  use  of  drugs. 
The  most  important  measure  is  absolute  rest  in  bed.  This 
often  suffices  to  lower  the  blood  pressure  and  to  arrest  the 
symptoms  produced  by  high  tension.  Venesection  I  believe 
is  also  of  value.  True  the  arterioles  appear  to  contract 
almost  immediately  upon  the  lessened  quantity  of  blood, 
or  there  is  immediate  interchange  of  serum  from  the  tissues 
which  brings  the  blood  volume  back  to  the  original  amount. 
Whatever  happens  the  pressure  is  not  greatly  reduced,  at 
times  not  reduced  at  all,  but  often  the  symptoms  are  re- 
lieved. Hot  packs  or  sweat  baths  assuredly  do  reduce  the 
pressure  in  many  cases.  This  seems  to  me  to  be  an  ex- 
ceedingly valuable  measure.  Finally  the  diet  should  be 
nourishing,  but  very  light,  not  too  much  fluid  should  be 
ingested,  and  the  bowels  should  be  freely  opened. 

With  the  fibrolysin  of  Merck,  I  have  had  no  experience. 
Some  men  assert  that  they  have  had  good  results  from 
its  use,  but  on  the  whole  the  evidence  is  not  highly  favor- 
able. 

Morphine  is  invaluable.  No  drug  is  of  such  value  in  the 
nocturnal  dyspneic  attacks  that  occur  in  the  late  stages  of 
arteriosclerosis  when  the  heart  or  the  kidneys  are  failing. 
Morphine  not  only  relaxes  spasm  and  quiets  the  cerebral 
centers,  but  is  an  actual  heart  stimulant  under  such  condi- 
tions, and  should  never  be  withheld,  as  the  danger  of  the 
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patient's  becoming  addicted  to  its  use  is  more  fanciful  than 
real. 

A.s  heart  stimulants,  one  may  use  strychnine,  spartein, 
caffein,  or  camphor.  In  desperate  cases,  where  a  rapidly 
diffusible  stimulant  is  needed,  a  hypodermic  syringefull  of 
ether  may  be  given,  and  repeated  in  a  short  while. 

Several  years  ago  a  so-called  serum  was  brought  out  by 
Trunecek  which  was  said  to  have  a  favorable  effect  on  the 
metabolism  of  the  vessel  walls.  It  was  given  at  first  hypo- 
dermatically  or  intravenously  but  the  former  method  was 
painful.  It  was  later  stated  that  given  by  mouth  it  acted 
just  as  well.  The  results  with  the  Trunecek  serum  have  not 
come  up  to  the  expectations  that  the  early  favorable  reports 
promised.  The  original  serum  was  composed  as  follows: 
NaCl,  4.92  gin.;  Na2  S04,  0.44  gm.;  Na2  CO:3,  0.21  gm.; 
K2  S04,  0.40  gm. ;  aqua  destil.  q.  s.  ad.  100.0  cc.  Later 
this  was  modified  for  internal  use  to  the  following  prescrip- 
tion: 

R     Xatrii  chlor 10.       gm. 

Natrii  sulphat 1.       gm. 

Xatrii  carbonat 0.40  gm. 

Xatrii  phosphat 0.30  gm. 

Calcii    phosphat. 

Magnesii  phosphat.   aa    0.75  gm. 

M.  Ft.  cachets  No.  XIII. 

The  contents  of  every  cachet  corresponds  to  15  cc.  of  the 
fluid  serum  or  to  150  cc.  of  blood  serum.  The  preparation 
called  antisclerosin  consists  of  the  salts  contained  in  the 
serum.  As  to  its  efficacy,  I  cannot  judge,  as  I  have  never 
felt  that  it  was  worth  while  to  use  it.  Eeports  of  cases  in 
which  it  has  been  tried  do  not  speak  very  highly  of  it. 

In  the  general  treatment  of  arteriosclerosis,  there  is  no 
one  factor  of  more  importance  than  the  regular  daily  bowel 
movement.  Attention  to  this  may  save  the  patient  much 
discomfort  and  even  acute  attacks  of  cardiac  embarrass- 
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ment.  The  choice  of  the  purgative  is  immaterial,  with  this 
reservation  only,  that  the  mild  ones,  such  as  cascara,  rim 
barb,  licorice  powder  and  the  mineral  waters,  should  be 
thoroughly  tried  hefore  we  resort  to  the  more  drastic  pur- 
gatives. Phenolphthalein  in  3  to  5  grain  doses  ads  remark 
ably  well  in  some  people  as  a  pleasant  laxative.  Agar-agar 
with  or  without  cascara  may  be  useful. 

The  old  Lady  Webster  dinner  pill  is  an  excellent  tonic 
aperient.  When  the  heart  is  embarrassed  and  edema  of  the 
legs  and  effusion  into  the  serous  cavities  have  taken  place, 
then  it  becomes  necessary  to  use  the  drastic  purgatives 
that  cause  a  number  of  watery  movements.  Epsom  salts 
given  in  concentrated  form,  elaterin  gr.  1-12,  the  compound 
cathartic  pill,  blue  mass  and  scammony,  or  even  croton 
oil  may  be  used.  Since  the  observation  of  a  greatly  con- 
gested intestine  from  a  patient  who  had  been  given  croton 
oil,  I  have  ceased  to  use  this  purgative,  and  I  doubt  much 
if  its  use  is  ever  justifiable  in  these  cases. 

The  management  of  the  ordinary  case  of  arteriosclerosis 
resolves  itself  into  a  careful  hygienic  and  dietetic  regime 
with  the  addition  of  the  iodides,  aconite,  or  the  nitrites. 
A  diet  consisting  of  very  little  meat,  alcohol  in  moderation 
or  even  absolutely  prohibited,  and  not  too  much  fluid  should 
be  prescribed.  Condiments  and  spices  should  also  be  used 
sparingly.  Cold  baths,  shower  baths,  cold  and  hot  sheets 
alternating,  are  of  great  benefit  in  assisting  the  heart  to  do 
its  best  work  by  making  the  large  capillary  area  of  the  skin 
more  permeable.  It  is  not  true  that  such  baths  raise  the 
blood  pressure  so  markedly.  Certain  acts,  as  sneezing,  vio- 
lent coughing,  etc.,  increase  the  blood  pressure  much  more 
than  judicious  bathing. 
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Symptomatic  Treatment. 

The  fact  thai  arteriosclerosis  really  loses  much  of  its  own 
identity  ami,  in  later  stages,  becomes  merged  with  the  symp- 
tomatology of  the  diseases  of  various  organs,  as  the  kidney, 
brain,  heart,  compels  us,  for  completeness'  sake,  to  say  a 
few  words  about  the  treatment  of  these  complications. 

One  of  the  results  of  arteriosclerosis  of  the  coronary 
arteries,  angina  pectoris,  demands  prompt  treatment.  In 
the  acute  attack,  the  chief  object  is  to  relieve  the  spasm  and 
pain.  Pearls  of  amyl  nitrite  should  be  inhaled,  and  mor- 
phine sulphate  with  atropine  sulphate  given  hypodermat- 
ically  at  the  very  earliest  moment.  It  is  senseless  to  with- 
hold morphine.  The  only  possible  reason  for  withholding 
it  would  be  uncertainty  as  to  the  diagnosis.  It  is  probably 
better  to  err  on  the  safe  side,  and  should  the  case  prove  to 
be  one  of  pseudo  angina,  in  the  next  attack  sterile  water 
can  be  given  instead  of  the  morphine  and  atropine. 

When  a  patient  is  seen  in  the  condition  of  broken  com- 
pensation with  the  much  dilated  heart,  anasarca,  dyspnea 
and  suppression  of  urine,  there  is  no  better  practice  than 
venesection.  Especially  is  this  valuable  when  the  tension 
is  still  fairly  high  and  the  individual  is  robust.  Following 
the  abstraction  of  six  to  eight  ounces  of  blood  the  whole 
picture  changes,  so  that  a  man  who  a  short  while  before  was 
apparently  at  death's  door,  notices  his  surroundings  and 
takes  an  interest  again  in  life.  This  should  be  followed  up 
with  thorough  purgation,  and  cardiac  stimulants  should  be 
ordered.  In  such  cases  digitalis  is  useful,  but  its  action  is 
never  so  striking  as  in  cases  of  this  general  character  due 
to  uncompensated  valvular  disease.  It  must  be  remem- 
bered that  in  arteriosclerosis  the  changes  in  the  myocar- 
dium must  be  of  a  considerable  grade  for  the  heart  to  give 
away.     Therefore,  digitalis  cannot  be  expected  to  act  on 
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a  diseased  muscle  as  it  acts  on  a  comparatively  healthy 
muscle.  It  is  only  in  such  cases  of  broken  compensation 
that  digitalis  should  ever  be  used.  It  is  a  vasoconstrictor 
as  well  as  a  cardiac  stimulant,  and  hence  in  choosing  a  drug 
to  increase  the  working  power  of  the  heart  when  there  i> 
only  arteriosclerosis  and  a  weak  heart,  one  should  pu1 
digitalis  out  of  the  list.  It  is  absolutely  contraindicated  in 
Stokes-Adams  syndrome. 

There  are,  however,  some  cases,  especially  those  with 
transudations,  when  digitalis  may  be  carefully  tried  even 
though  high  tension  be  present.  It  is  sometimes  of  advan- 
tage to  combine  digitalis  with  the  nitrites  although  they  are 
said  to  be  physiologically  incompatible. 

Still  another  drug,  that  is  of  great  value  in  conditions  such 
as  have  been  described,  is  diuretin.  This  may  be  given  in 
capsule  or  tablets,  grs.  x.  three  times  daily.  There  is  only 
one  caution  to  express  in  the  use  of  this  drug.  It  does  not 
act  well  when  the  kidneys  are  the  seat  of  chronic  inflam- 
matory changes;  in  fact,  actual  harm  may  be  done  by  ad- 
ministering the  drug  under  such  conditions. 

For  the  pain  in  aneurysm,  nothing  (except,  of  course, 
morphine)  is  so  valuable  as  iodide  of  potassium.  Patients 
who  are  suffering  agony,  when  put  to  bed  and  given  KI 
grs.  x.  three  times  a  day,  soon  lose  all  the  distressing  symp- 
toms. This  applies  particularly  to  aneurysms  of  the  arch 
of  the  aorta. 

When  the  sclerosis  has  affected  the  cerebral  arteries  to 
such  an  extent  that  symptoms  result,  the  case  is,  as  a  rule, 
exceedingly  grave.  Not  much  can  be  done  except  to  relieve 
the  headaches  and  keep  down  the  blood  pressure,  if  this  is 
high,  by  means  of  rest  in  bed,  the  iodides,  aconite,  or  the 
nitrites.  The  cases  of  transient  monoplegias  or  hemiplegias 
can  be  much  relieved  by  careful  hygienic  measures  and  judi- 
cious administration  of  drugs.     Much  ingenuity  is  some- 
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times  required  to  overcome  the  idosyncrasies  of  patients, 
but  care  and  patience  will  succeed  in  surmounting  all  such 
difficulties. 

The  treatment  of  intermittent  claudication  is  the  treat- 
ment of  arteriosclerosis  in  general.  Sometimes  the  circula- 
tion  in  the  affected  leg  or  legs  is  much  helped  hy  daily  warm 
foot  baths.  Light  massage  might  be  tried  and  the  galvanic 
current  may  be  used  once  or  twice  daily. 

There  are  a  few  distressing  symptoms  that  occur  usually 
late  in  the  disease,  when  complications  have  already  oc- 
curred, which  frequently  baffle  the  therapeutic  skill  of  the 
physician.  The  chief  of  these — insomnia,  dyspnea,  and 
headache — may  not  be  late  manifestations,  but  insomnia  and 
headache  are  frequently  associated  with  the  moderately 
advanced  stages  of  arteriosclerosis.  At  times  all  the  symp- 
toms seem  to  be  due  to  the  high  tension,  the  relief  of  which 
causes  them  to  disappear.  There  are,  unfortunately,  times 
when  high  tension  is  not  responsible  for  the  headache  and 
insomnia.  Under  these  circumstances  such  drugs  as  trional, 
veronal,  amylene  hydrate,  ammonol,  etc.,  may  be  tried  until 
one  is  found  which  produces  sleep.  For  the  headaches, 
phenacetin,  alone  or  in  combination  with  caffein  and  bro- 
mide of  sodium,  may  be  tried.  Acetanilid,  cautiously  used, 
is  at  times  of  value.  There  have  been  cases  of  arterioscler- 
osis with  low  blood  pressure,  accompanied  by  severe  head- 
aches, that  have  been  relieved  by  ergot.  Codeine  should  be 
used  with  care,  and  morphine  only  as  a  very  last  resource. 

Great  care  must  always  be  exercised  in  giving  drugs  that 
depress  the  circulation,  for  it  is  easily  conceivable  that  more 
harm  than  good  can  come  from  injudicious  drugging. 


CHAPTER  XII. 

ARTERIOSCLEROSIS  IN  ITS  RELATION  TO  LIFE 
INSURANCE. 

The  value  of  the  early  recognition  of  cases  of  arterioscler- 
osis and  hypertension  has  been  spoken  of  within,  but  it 
needs  to  be  further  emphasized.  There  is  perhaps  no  class 
among  physicians  to  whom  is  afforded  a  better  opportunity 
of  seeing  early  cases  than  the  medical  examiners  of  life 
insurance  companies. 

The  relationship  between  a  patient  and  the  physician 
whom  he  consults,  and  the  applicant  for  life  insurance  and 
the  examiner  are  diametrically  opposite.  In  the  former 
the  patient  desires  to  conceal  nothing  and  the  physician  is 
called  upon  to  diagnose  and  treat  disease.  In  the  latter  the 
applicant,  a  presumably  healthy  person,  may  have  much  to 
conceal  and  the  examiner  is  there  to  pass  upon  the  state  of 
health.  The  question  is  this — "Is  the  applicant  now  in 
good  health?"  It  becomes  then  of  vital  importance  for  the 
examiner  to  be  able  to  detect  among  other  abnormal  condi- 
tions the  incipient  signs  of  arteriosclerosis  and  of  hyperten- 
sion. Parenthetically  it  may  be  stated  that  arteriosclerosis 
and  hypertension  are  not  one  and  the  same  disease  as  has 
been  so  frequently  insisted  upon  within,  the  former  may 
occur  without  the  latter  but  the  latter  cannot  from  its  very 
nature  be  present  for  long  without  arterial  thickening  super- 
vening. It  is  necessary  in  discussing  the  question  here  to 
group  the  two  conditions  together  in  order  to  prevent  need- 
less repetition. 
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Such  a  case  as  the  following  is  common.  A  successful 
business  man  of  forty-four  years  was  brought  to  me  by  an 
agent  in  1905  for  examination.  The  man  was  six  feet  tall, 
weighed  118  lbs.,  bad  a  ruddy  color  and  looked  to  be  the 
picture  of  health.  He  was  not  strictly  intemperate,  he  never 
became  intoxicated,  but  every  day  he  drank  three  or  four 
whiskies  and  often  he  had  a  bottle  of  wine  for  dinner  in  the 
evening.  AVhen  he  was  examined  his  pulse  was  of  good 
quality  and  owing  to  the  fleshiness  of  the  wrist  it  was  diffi- 
cult to  say  positively  whether  the  radial  artery  was  scler- 
osed or  not.  In  the  heart  no  murmurs  were  heard,  and  it 
was  difficult  to  be  sure  that  the  left  ventricle  was  enlarged. 
There  was  however  a  slight  but  definite  accentuation  of  the 
second  sound  at  the  aortic  cartilage  which  might  readily 
have  been  overlooked  had  the  patient  not  been  stripped  and 
a  careful  examination  made  with  the  stethoscope.  Upon 
taking  the  blood  pressure  it  was  found  to  be  from  170-175 
mm.  of  Hg.  The  urine  specimen  examined  at -the  visit  was 
normal,  no  casts  were  found.  The  applicant  was  seen  at 
his  home  and  the  blood  pressure  measured.  It  was  again 
the  same.  He  was  seen  a  third  time  and  practically  the 
same  systolic  blood  pressure  was  found.  Under  protests 
from  all  the  agency  staff  the  man  was  declined.  Two  years 
later  he  died  of  apoplexy.  The  man  was  angry  at  being 
refused.  Instead  of  looking  the  matter  squarely  in  the  face 
he  thrust  aside  the  idea  that  there  was  anything  the  matter 
with  him.  He  had  never  had  one  ill  day  in  his  life,  his  fore- 
bears had  lived  to  ripe  old  age,  and  he  was  sure  that  he  knew 
more  about  himself  than  the  examiner. 

Had  this  applicant  showed  a  sense  of  reasonableness  he 
should  have  been  grateful  to  the  doctor  for  calling  his  atten- 
tion to  a  condition  which  surely  would  sooner  or  later  prove 
either  fatal  itself  or  lead  to  some  fatal  lesion.  It  was 
learned  that  this  man  had  gone  directly  to  his  family  physi- 
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cian  who  laughed  at  such  nonsense  as  had  been  told  the 
(now)  patient  by  the  examiner. 

Another  illustration  of  a  slightly  different  type  of  case  Lfl 
afforded  in  the  following  history. 

A  man  of  fifty  years  of  age,  five  feet  ten  in  height  and  164 
lbs.  in  weight,  was  brought  for  examination.  In  his  youth 
there  was  a  history  of  a  mild  attack  of  scarlet  fever.  He 
was  almost  a  total  abstainer,  rarely  taking  liquor  in  any 
form.  Physically  he  appeared  to  be  an  excellent  risk. 
However,  on  examining  the  heart  it  was  found  that  there 
was  slight  hypertrophy  with  an  accentuated  second  aortic 
sound  at  the  base,  and  the  blood  pressure  was  180  mm.  of 
Hg.  Some  sclerosis  of  the  radial  arteries  was  found.  One 
company  had  refused  him  on  account  of  albumin  in  the 
urine.  There  was  none  in  the  first  specimen  which  was 
passed  while  in  the  office.  The  specific  gravity  was  1014. 
A  morning  specimen  was  obtained  and  contained  a  trace  of 
albumin.  Several  specimens  were  then  examined.  Some 
contained  albumin,  some  had  no  albumin  content.  The  man 
was  declined;  no  protests  from  the  agent  as  albumin  had 
been  found.  There  was  something  tangible  in  that.  Had 
the  applicant  been  refused  on  account  of  his  high  tension, 
sclerosis  of  the  radials,  and  slightly  enlarged  heart  there 
would  undoubtedly  have  been  protests.  And  yet  an  appli- 
cant revealing  such  a  state  of  the  cardiovascular  system  with- 
out albumin  in  the  urine  should  unhesitatingly  be  declined. 
Attention  has  been  called  to  hypertension  as  an  early,  and 
some  think  an  invariable,  sign  of  chronic  nephritis.  My 
own  experience  has  confirmed  me  in  the  belief  that  in  hyper- 
tension the  kidneys  are  always  the  seat  of  chronic  intersti- 
tial changes.  Careful  palpation  of  the  radial  and  brachial 
arteries  will  in  every  case  reveal  more  or  less  thickening. 

There  is  yet  another  group  of  cases  which  the  examiner 
sees  as  healthy  subjects,  namely  those  cases  of  sclerosis  of 
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the  peripheral  arteries  without  sclerosis  of  the  aorta  and 
without  high  tension.  In  such  cases  the  raclials,  brachials, 
temporals  and  other  superficial  arteries  are  readily  palpa- 
ble, sometimes  even  revealing  irregularities  along  the  course 
of  a  vessel.  Such  cases  are  not  subjects  for  insurance. 
The  recognition  of  such  a  condition  is  of  great  importance 
to  the  one  who  has  it  and  he  should  be  urged  to  go  to  his 
regular  physician  for  thorough  examination.  Should  the 
physician  ridicule  the  idea,  as  has  happened  to  me  more 
than  once  when  I  was  actively  engaged  in  insurance  work, 
the  examiner  has  done  his  full  duty  to  the  company,  the 
applicant  and  himself. 

A  life  insurance  examiner  has  a  difficult  position  to  fill. 
He  has  four  people  to  satisfy ;  the  applicant,  the  agent,  the 
medical  director  and  himself.  The  straight  and  narrow 
path  of  strict  honesty  is  his  only  salvation.  By  being  hon- 
est with  himself  he  necessarily  gives  a  square  deal  to  the 
other  three  parties. 

No  applicant  who  has  palpable  arteries  or  hypertension 
can  be  considered  a  first  class  risk.  It  cannot  be  denied 
that  men  with  arteriosclerosis  live  to  an  advanced  age  and 
may  even  outlive  those  who  have  apparently  normal  ar- 
teries, but  the  average  life  expectancy  at  any  age  for  an 
arteriosclerotic  is  less  than  that  for  a  normal  person.  The 
apparently  healthy  applicant  who  learns  for  the  first  time 
when  examined  for  life  insurance  that  he  has  the  early  or 
moderately  advanced  signs  of  arterial  disease,  should  thank 
the  agent  and  examiner  for  showing  him  the  danger  signals 
ahead.  The  sensible  man  then  orders  his  life  so  that  he 
puts  as  little  strain  on  his  heart,  arteries,  and  kidneys  as 
possible  and  may  add  many  years  to  his  life. 

It  is  on  account  of  this  very  insidiousness  of  onset  that  I 
have  elsewhere  urged  as  a  prophylactic  measure  the  exam- 
ination every  six  months  of  all  persons  over  forty  years  of 
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age.     I  am  more  and  more  convinced  that  it  is  of  vital  im- 
portance to  the  health  of  the  public. 

As  I  have  remarked,  the  average  man  consults  his  dentisl 
at  least  once  a  year  so  that  no  tooth  may  be  so  far  diseased 
that  it  cannot  be  saved.  It  is  purely  a  means  of  preserving 
the  teeth.  Why  not  do  the  same  with  the  whole  body?  Of 
what  use  is  it  to  save  the  teeth  and  lose  the  body?  It  seems 
to  me  that  the  great  army  of  life  insurance  examiners  arc 
in  an  enviable  position  in  their  ability  to  add  years  of  life 
to  many  men  and  women.  I  doubt  if  they  realize  their  im- 
portance in  the  campaign  for  health.  I  should  urge  life 
insurance  companies  not  to  employ  recent  graduates  unless 
they  have  had  at  least  a  year's  hospital  experience.  For 
the  company  as  well  as  for  the  individuals  I  believe  that 
there  is  a  prognostic  sense  which  the  examiner  should  have 
and  this  can  only  be  acquired  by  experience. 

I  believe  that  arteriosclerosis  and  hypertension  are  in- 
creasing for  the  reasons  which  have  been  given  in  another 
chapter.  There  can  be  no  doubt  that  when  these  conditions 
are  recognized  long  before  symptoms  would  naturally  su- 
pervene, men  and  women  would  not  only  live  longer  but 
also  die  more  comfortably  and  many  very  likely  would  be 
carried  off  by  some  disease  having  no  relationship  whatever 
to  arteriosclerosis.  Slight  enlargement  of  the  heart  down- 
ward and  to  the  left,  accentuation  of  the  second  aortic 
sound  at  the  base,  a  full  pulse,  arteries  which  are  palpably 
thickened,  increased  blood  pressure  are  signs  to  which  at- 
tention must  be  paid.  In  the  great  majority  of  cases  they 
mean  one  of  two  conditions,  chronic  nephritis  or  sclerosis 
of  the  abdominal  aorta. 

When  the  peripheral  arteries  are  palpable  they  are  not 
always  sclerosed.  The  radial  artery,  the  one  usually  pal- 
pated, may  lie  very  close  to  the  bone  in  a  thin  person.  Un- 
der these  conditions  the  artery  can  be  easily  felt.     It  is 
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bettor  then  to  palpate  for  the  brachial  as  it  lies  beneath  the 
inner  edge  of  the  biceps  muscle.  Should  this  artery  be  felt 
then  very  probably  sclerosis  is  present.  Opinion  as  to 
whether  or  not  sclerosis  is  present,  when  it  is  slight,  may 
differ.  It  is  difficult  at  times  to  say  definitely.  Should 
such  be  the  case  the  applicant  should  be  most  carefully  ques- 
tioned as  to  his  family  and  past  history,  the  heart  should 
be  carefully  outlined  by  percussion  and  the  blood  pressure 
should  be  taken,  both  the  systolic  and  diastolic  pressures. 
The  urine  should  be  examined  with  particular  care.  I  am 
aware  that  the  average  examination  for  life  insurance  is 
not  made  with  the  care  which  is  bestowed  upon  a  patient. 
Yet  I  see  no  reason  why  the  same  attention  to  detail  should 
not  be  given  in  one  as  in  the  other.  The  examination  of 
the  great  majority  of  applicants  can  be  made  in  a  short 
time,  as  there  is  no  question  of  latent  chronic  disease. 
AVhen  the  exception  turns  up  he  should  be  given  a  searching 
examination  and  a  full  report  should  be  sent  to  the  Medical 
Director.  Only  in  this  way  will  it  be  possible  to  weed  out 
the  undesirable  risks. 

On  the  surface  it  does  not  seem  to  require  any  great  diag- 
nostic acumen  to  be  a  life  insurance  examiner.  In  the  old 
days  of  many  of  the  companies  there  were  no  examiners. 
The  applicant  was  brought  before  the  president  or  other 
appointed  official  and  he  was  passed  or  rejected  on  his 
general  appearance.  This  has  changed,  and  now  the  Med- 
ical Department  with  its  scores  of  examiners  in  the  field  is 
a  well  organized  department. 

It  seems  to  me  that  the  examiner  should  be  an  exceedingly 
able  diagnostician  and  prognosticator.  There  is  no  telling- 
when  he  may  be  called  upon  to  pass  judgment  on  a  border- 
line case.  From  personal  experience  I  know  how  difficult 
it  is  to  make  a  decision  in  some  cases.  These  suspicious 
cases  after  a  careful  examination  had  better  be  passed  by 
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the   examiner   and   a   supplementary   report    sent   to    the 
Medical  Director  containing  unbiassed  details.     But  no  ap 
plicant  with  readily  palpable  arteries,  even  though  the  blood 
pressure  be  normal,  should  be  considered  a  first  class  insur- 
ance risk. 


CHAPTER  XIII. 
PRACTICAL  SUGGESTIONS. 

The  time  spent  in  obtaining*  a  careful  history  of  a  case 
is  time  well  spent.  Often  the  diagnosis  can  be  made  from 
the  history  alone,  the  physical  examination  merely  adding 
continuation  to  the  data  already  obtained. 

The  younger  the  patient  who  has  arteriosclerosis,  the 
more  probable  is  it  that  syphilis  is  the  etiological  factor. 
A  denial  of  infection  should  have  little  weight  if  the  history 
of  possible  exposure  is  present.  Miscarriages  in  a  woman 
should  arouse  the  suspicion  of  lues  in  her  husband. 

There  are  various  ways  of  examining  a  patient  but  there 
is  only  one  right  way;  the  examination  should  be  made  on 
the  bare  skin.  However  skillful  one  may  be  in  the  art  of 
physical  diagnosis,  he  can  gather  few  accurate  data  by  ex- 
amining over  the  clothes  even  if  he  use  a  phonendoscope. 

The  immoderate  eater  is  laying  up  for  himself  a  wealth 
of  trouble  at  the  time  when  he  can  least  afford  to  bear  it. 
The  ounce  of  advice  in  time  is  worth  more  to  him  than  the 
pounds  of  medicine  later. 

It  is  a  wise  maxim  never  to  drive  a  horse  too  far.  Apply 
that  to  the  human  being  and  the  rule  holds  equally  well. 

There  may  be  no  symptoms  in  a  case  of  advanced  arteri- 
osclerosis. Do  not  on  that  account  neglect  to  advise  a  pa- 
tient in  whom  the  disease  is  accidentally  discovered. 

Many  a  man  owes  a  debt  of  gratitude  to  the  life  insurance 
examiner.     He  rarely  feels  grateful. 

When  a  competent  ophthalmologist  refers  a  case  to  a  gen- 
eral practitioner  with  the  statement  that  he  believes  from 
the  appearance  of  the  fundus  of  the  eye  that  arteriosclerotic 
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changes  are  present  over  the  body,  the  case  should  be  mosl 
carefully  examined.  The  earliest  diagnoses  are  nol  infre- 
quently made  by  the  ophthalmologist. 

It  is  the  part  of  wisdom  never  to  have  such  a  firmly  pre- 
conceived idea  of  the  diagnosis  thai  facts  observed  are 
perverted  in  order  to  fit  into  the  diagnosis.  Let  the  facts 
speak  for  themselves. 

Beware  of  the  snap  diagnosis.  Even  in  a  case  of  well- 
marked  arteriosclerosis  when  the  diagnosis  seems  to  be 
written  in  large  letters  all  over  the  patient,  go  through  the 
routine.  Nine  times  out  of  ten  this  may  seem  needless. 
The  tenth  time  it  saves  your  conscience  and  reputation. 
Always  consider  that  you  are  examining  a  tenth  case. 

Gradual  loss  of  weight  in  a  person  over  fifty  years  old 
should  arouse  the  suspicion  of  arteriosclerosis. 

Do  not  call  the  nervous  symptoms  displayed  by  a  middle- 
aged  man  or  woman  neurasthenia  until  you  have  ruled  out 
all  organic  causes,  particularly  arteriosclerosis. 

When  palpating  the  radial  artery,  always  use  both  hands 
according  to  the  method  already  described.  Pay  attention 
to  the  superficial  or  deep  situation  of  the  artery. 

The  examination  of  one  specimen  of  urine  does  not  give 
much  information,  especially  if  it  should  be  found  to  con- 
tain no  abnormal  elements.  Fairly  accurate  data  may  be 
gathered  from  the  mixed  night  and  morning  urine;  most 
accurate  data  from  the  twenty-four  hour  specimen.  To  be 
of  any  real  value  there  should  be  frequent  examinations  of 
the  day's  excretion. 

In  measuring  the  day's  output  a  good  rule  is  as  follows: 
begin  to  collect  urine  after  the  first  morning's  micturition 
and  collect  all  including  the  first  quantity  passed  the  next 
morning.  It  is  best  to  examine  the  centrifugated  urine  for 
casts  even  though  no  albumin  be  present.  It  is  useless  to 
look  for  casts  in  an  alkaline  urine. 
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Casts  are  not  infrequently  found  in  chemically  normal 
urine  from  a  middle-aged  patient. 

Blood  pressure  readings  should  always  be  taken  with  the 
patient  in  the  same  posture  at  every  estimation.  At  the 
first  examination  it  is  advisable  to  take  readings  from  both 
brachial  arteries.  Let  the  patient  sit  comfortably  and  relax 
all  muscles. 

As  a  rule  there  is  no  anomaly  of  the  urinary  secretion,  yet 
one  must  constantly  note  the  amount  passed  in  twenty-four 
hours  and  the  frequency  of  micturition. 

Differentiate  as  soon  as  possible  between  the  uncom- 
pensated heart  caused  by  valvular  disease  and  that  caused 
by  arteriosclerosis.  There  is  a  difference  in  prognosis. 
Both  give  the  same  symptoms,  and  are  treated  similarly  un- 
til compensation  returns ;  thereafter  the  management  of  the 
two  forms  is  different. 

Aortic  incompetence  that  comes  on  late  in  life  is  gener- 
ally the  result  of  curling  of  the  free  margins  of  the  valves 
caused  by  arteriosclerosis.  Prognosis  is  grave  because  of 
the  fact  that  the  heart  muscle  also  is  the  seat  of  degen- 
erative changes  and  compensatory  hypertrophy  is  estab- 
lished with  difficulty. 

When  laying  down  a  regime  for  a  patient,  consider  his 
disposition,  and  individualize  the  treatment.  Eemember 
that  exercise  is  an  essential  feature  of  the  hygiene  of  the 
patient's  life  but  do  not  forget  to  be  explicit  about  the 
amount  and  character  of  the  permissible  exercise. 

In  the  prophylaxis  of  arteriosclerosis,  a  rational  mode  of 
living  is  the  all-important  factor.  As  a  rule,  the  less  meat 
one  eats,  the  less  is  the  liability  of  arterial  degeneration  as 
age  advances.  The  exceptions  to  this  rule  are  many,  and 
probably  depend  upon  the  character  of  the  "vital  rubber " 
with  which  the  individual  begins  life. 

The  diet  in  well-marked  cases  of  arteriosclerosis  should 
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be  carefully  selected  with  regard  to  its  nutritive  and  non- 
irritating  character.  Animal  proteids  should  be  sparingly 
used.     Milk  should  have  an  important  place  in  the  dietary. 

No  drug  relieves  the  pain  of  uncomplicated  aneurysm  as 
surely  as  iodide  of  potassium. 

Iodides  frequently  upset  the  stomach.  Be  cautious  in  the 
use  of  them.  The  irritable  stomach  may  turn  the  scales 
against  your  patient. 

Use  cardiac  stimulants  with  care  and  judgment.  If  all 
the  valuable  ammunition  is  used  up  at  first,  the  fight  will  be 
lost. 

When  you  want  to  use  digitalis,  remember  two  important 
points:  (1)  The  arteriosclerotic  heart  is  one  scarred  with 
patches  of  fibrous  myocarditis,  and  hence  is  no  longer  a 
heart  that  can  respond  with  every  fiber.  (2)  Digitalis  con- 
tracts the  arterioles  and  thus  increases  the  peripheral  re- 
sistance. 

Eemember  that  in  the  uncompensated  heart  morphine  not 
only  eases  the  oppressive  dyspnea,  but  also  steadies  and 
stimulates  the  heart. 

See  to  it  that  the  patient  has  a  daily  movement  of  the 
bowels.  In  the  early  stage  try  the  effect  of  the  mineral 
waters  such  as  Pluto,  or  Hunyadi  Janos,  or  artificial  Carls- 
bad salts  (Sprudel  salts).  These  last  can  be  made  as  fol- 
lows: Sodium  chloride,  §i;  sodium  bicarbonate,  gii;  so- 
dium sulphate,  giv.  Take  two  tablespoonsful  of  this  in  a 
glass  of  hot  water  before  breakfast.  Should  these  not  suc- 
ceed, assist  the  action  of  the  drugs  by  the  use  of  enemata. 
The  pill  of  aloin,  strychnine  sulphate,  and  extract  of 
cascara,  with  the  addition  of  a  small  quantity  of  hyoscy- 
amus,  is  a  mild  tonic  purgative.  In  cases  of  constipation 
with  high  tension,  there  is  no  drug  as  valuable  as  calomel  or 
one  of  the  other  mercurials. 

Never  give  Epsom  salts  unless  copious  watery  stools  are 


PRACTICAL  SUGGESTIONS.  211 

desired  to  deplete  effusion  into  the  serous  cavities  or  into 
the  subcutaneous  tissue 

Chronic  constipation  increases  the  gravity  of  the  prog- 
nosis. 

In  case  of  suppression  of  urine  and  anasarca,  hot  air 
packs  are  of  value.  The  patient  may  be  wrapped  in  a  hot 
wet  shoot  and  covered  with  blankets.  I  do  not  believe  in 
administering  pilocarpine  to  assist  the  sweating. 

Eemember  to  treat  the  patient  and  not  the  disease.  The 
careful  hygienic  and  dietetic  treatment,  combined  with  the 
least  amount  of  drugging,  is  the  best  and  most  rational 
method  of  treatment. 
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Abdominal  symptoms,   147 
Aconite  in  treatment,  193 
Acquired  arteriosclerosis,   10.1 
Adrenalin    as   cause    of    rise    in   blood 

pressure,  89 
Advent  it  ia.  24 
Age  in  arteriosclerosis,  107 
Albuminuria.    170 

Albutt's  classification  of  arteriosclero- 
sis, 138 
Alcohol,  111,  178,  186 
Anatomy.  21 

Anesthetics     influencing    blood     pres- 
sure, 9o 
Angina  abdominalis,   147,  167 

pectoris,   143,   166 
pseudo,   166 
Angiosclerosis,  22,  57 
Aorta,  23 

anatomical  lesions  in,  30 

Aschoff  on,  33 

normal,  36 

syphilis  in,  39,  40 

thoracic,  25 

thoracic    and    abdominal,     arterio- 
sclerosis of,  35 

velocity  of  blood  in,  59 
Aortic  incompetence,  54,  209 

stenosis,  54 
Aortitis,  acute,  110 
Arcus  senilis,   136 
Arrhythmia,  tonal,  84 
Arterial  pressure,  76 

symptoms,  134 
Arteries,  25 

examination  of,  117,  122 

general  structure  of,  23 

large,  26 

adventitia  of,  26 

palpable,   134 

pulmonary,  arteriosclerosis  of.  56 
Arteriocapillary  fibrosis,  22 
Arteriosclerotic  endocarditis,   53,    169 
Artery,  coronary,  cross-section  of,  32 

"narrow."  140 

pulmonary,   158 

radial.  25 

"the  large  leathery,"   140 
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Ascholl"  on  aorta,  33 
Atheroma,  simple,  29 
Atheromatous  abscess,  37 
Auscultation,  121,  126 
Auscultatory  blood  pressure  phenom- 
enon, 82 

method  of  taking  blood  pressure,  75 

percussion,  120 
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Balneotherapy,  184 
Basch's  blood  pressure  instrument,  62 
Blood,  circulation  of,  59 
velocity  of,  58 

in  animals,  59 

in  aorta,  59 
viscosity  of,  49,  61 
Blood  pressure,  61 

anesthetics,  influencing,  95 

auscultatory  method  of  taking,  75 

changes  in,  86 

drugs  influencing,  92 

estimation  of,   124 

in  cancer,  91 

in  collapse,  91,  95 

in  hemorrhages,  90 

in  meningitis,  90 

in  pulmonary  tuberculosis,  91 

in  surgery,  95 

in  typhoid  fever,  90 

increase  of,  48 

instruments,  61,  124 

Cook's,  63 

Erlanger's,  65 

Faught's,  68 

Hill  and  Barnard's,  62 

Hirschfelder's,  65 

Janeway's,   68 

K.  Vierordt's,  61 

Ma  rev's,  61 

Riva-Rocci's,  62 

Rogers,'  69 

Stanton's,  64 

technique  of,  71 

"Tvcos,"  69 

V/Basch's,  62 

V.  Recklinghausen's,  68 
Mechanism  of,  48 
phenomenon,  auscultatory,  82 
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Blood  pressure  —  cont'd. 

precautions  when  estimating,  128 

value  of,  129 
Bowman's  capsules,  sclerosis  of,  55 
Brain,  changes  in,  55 
Brown  atrophy,  53,  91,  147 


Calcification  of  media,  39,  51 
Cancer,  blood  pressure  in,  91 
Capillaries,  anatomy  of,  27 
Capillary  pulse,  60 
Cardiac  dulness,  117 

symptoms,   133,   142 
Cerebral  symptoms,   151 
Circulation  of  blood,  59 

physiology  of,  58 
Cirrhosis  of  liver,  56,  167 
Classification   of   arteriosclerosis,   29, 
34 
Allbutt's,   138 
Collapse,  blood  pressure  in,  91,  95 
Congenital  arteriosclerosis,  103 
Cook's  blood  pressure  instrument,  63 
Coronary  artery,   cross-section  of,  33 


Definition  of  arteriosclerosis,  22 
Diabetes  mellitus,  167 
Diagnosis,  160 

differential,  166 

early,  160 

ophthalmic  examination  in,   165 
Diastolic  pressure,  74,  77 
Dietetic  treatment,   187 
Differential  diagnosis,   166 
Diffuse  arteriosclerosis,  29,  34,  37,  50 
Digitalis  in  treatment,  197,  210 
Diuretin   in  treatment,   198 
Drug  intoxications,  110 
Drugs   influencing  blood  pressure,   92 
Dulness,  cardiac,   117 
Dyspeptic  symptoms,   131 
Dyspnea,  treatment  of,  199 

E 

Embolism,  52 
Endarteritis  deformans,  42 

obliterans,  41 
Endocarditis,  arteriosclerotic,  53 
Endothelial  lining,  24 

tubes,  24,  27 
Epistaxis,   131,  171 
Erlanger's  blood  pressure  instrument, 

65 
Erythromelalgia.  137,  157 
Estimation  of  blood  pressure,  124 


Etiology,  107 

Examination  of  arteries,   117,   122 

of  heart,   117 

of  urine,  208 
Exercise  in  prophylaxis,  170 

in  treatment,  181 
Experimental  arteriosclerosis,  46 


F 


Faught's   blood    pressure    instrument, 

68 
Fibrolysin  in  treatment,  194 
Fingernail  palpation,  123 
Finger  tip  palpation,  124 


"H"  wave,  99 
Habits,  personal,  185 
Headache,  treatment  of,   199 
Heart  block,  99 

boundaries,  117 

hypertrophy  of,  53 

physical  examination  of,  117 

stimulants,   195,  197,  210 

symptoms,  133 
Hemorrhages,  blood  pressure  in,  90 
Henle,  membrane  of,  25 
Hill  and  Barnard's  blood  pressure  in- 
strument, 62 
Hirschfelder's   blood   pressure   instru- 
ment, 65 
His,  bundle  of,  100,  144 
Hygienic  treatment,   181 
Hvperpietic  arteriosclerosis,   139 
Hypertension,    47,    53,    87,    114,    132, 
201 

cause  of  arteriosclerosis,  105 
Hypertrophy  of  left  ventricle,  52 
Hypotension,  90,  105 

I 
Incompetence,  aortic,  54,  209 
Indicanuria,  112 
Infants,  arteriosclerosis  in,  105 
Infectious  diseases  in  arteriosclerosis, 

109 
Insomnia,  treatment  of,  199 
Intermittent  claudication,   137,   157 

treatment  of,  199 
Intoxications,  chronic  drug,  110 
Intracranial  tension,  86 
Involutionary  arteriosclerosis.  139 
Iodides  in  treatment,  189,  198,  210 


Janewav    blood    pressure    instrument, 
68 
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Kidneys,  sclerosis  of.  54,  1L 


Life  insurance,  relation  to,  200 
Light  percussion,  119 

touch  palpation,  120 
Liver,  cirrhosis  of,  56,   167 
Local  symptoms,   156 


M 


Marev's    blood    pressure    instrument, 

*  61 
Maximum  pressure,  77 
Mean  pressure.  77 
Media,  calcification  of,  39,  51 
Medicinal  treatment,  189 
Meningitis,  blood  pressure  in,  90 
Mental  strain,   113 
Mesaortitis,  39,  43,   110 
Mesentery,   cross-section   of  small  ar- 
tery in.  51 
Milk  diet,  188 
Moenckeberg  type  of  arteriosclerosis, 

38,  47 
Morphine  in  treatment,  194 
Muscular  overwork,   114 


N 


Nervous  symptoms,  131,  136 
Nitrites  in  treatment,  191 
Nitroglycerin  in  treatment.  11)3 
Nodular  arteriosclerosis,  29,  34 
Normal  blood   pressure   variation,   79 


0 


Occupation  in  arteriosclerosis,  108 

Ocular  symptoms,   135 

Ophthalmic    examination,    importance 

in  early  diagnosis,  165,  £07 
Orthodiagraph,  118 
Over-eating,   112,   163,   175 
Over-work,  muscular,   114 


Palpable  arteries,  134 
Palpation,  119,  127 
fingernail,  123 
finger  tip.   124 
light  touch,  120 
Pathology,  29 


Percussion,  119 

auscultatory,   120 

light,  119 
Peripheral  symptoms,  156 
Personal  habits,  185 
Phlebosclerosis,  56 
Phtahlein  test,  171 
Physiology  of  the  circulation,  58 
Practical  suggestions,  207 
Pressure,  arterial,  76 

auscultatory    method    of    determin- 
ing, 75 

diastolic,  74,  77 

estimation  of,  124 

in  surgery,  95 

maximum,  77 

methods,  75 

normal,  variations,  79 

pulse,  74,  77,  78 

systolic,  71,  73,  77 

technique,  71,  125,  128 

venous,  93 
Prognosis,   168 
Prophylaxis,  174 

exercise  in,  176 
Pseudo  angina  pectoris,  96 
Pulmonary  artery,  158 

arteriosclerosis  of,  56 

tuberculosis,  blood  pressure  in,  91 
Pulse,  capillary,  60 

in  arteriosclerosis.  96 

pressure,  74,  77,  78 

venous,  97 
Purgatives  in  treatment,  196,  210 


R 


Rabbits,   lesions   produced   experimen- 
tally in,  45,  46 

Race  in  arteriosclerosis,   108 

Radial  artery,  25 

Radials,  sclerosis  of,  39 

Raynaud's  disease,   137,  156 

Recklinghausen's    blood    pressure    in- 
strument,  68 

Renal  disease,  114 
symptoms,   145 

Rest  in  treatment.   194 

Riva-Rocci's    blood    pressure     instru- 
ment. 62 

Rogers'  blood  pressure  instrument,  69 


S 


Scaphoid  scapula,   104 
Schwellungsperkussion,  119 
Sclerosis  of  veins.  56 
Senile  arteriosclerosis,  29,  34,  39,  50 
Sex  in  arteriosclerosis,  107 
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Spinal  symptoms,  153 
Spirochaeta  pallida,  40 
Sphygmomanometer,  use  of.    125 
Stanton's  blood   pressure    instrument, 

64 
Stenosis,  aortic,  54 
Stokes-Adams  syndrome,   144 
Stomach,  ulcer  of,  167 
Strain  hypertrophy,  42,  47,  40 
Surgery,  blood  pressure  in,  95 
Symptomatic  treatment,  107 
Symptoms,  130 

abdominal,  130 

arterial,  134 

cardiac,  133,  142 

cerebral,  151 

dyspeptic,  131 

general,  130 

heart,  133 

local,  156 

nervous,  131,  136 

ocular,  135 

peripheral,  156 

renal,  145 

special,  141 

spinal,  153 

visceral,  147 
Syphilis,   110 

in  aorta,  30,  40 
Syphilitic  arteriosclerosis,   34 
Systolic  pressure,  71,  73,  77 


Technique    of    blood    pressure    instru- 
ments, 60 
Thayer  and  Fabyan,  32 
Thoma  on  arteriosclerosis,  31 
Thoracic  aorta,  25 
Thvroid  extract  in  treatment,  100 
Tobacco,   111,  162,  186 
Tonal  arrhythmia,  84 
Toxic  arteriosclerosis,  138 
Treatment,   180 

aconite  in,  103 

balneotherapy  in,  184 

dietetic,  187 

digitalis  in,  107,  210 

diuretin  in,  108 

exercise  in,   181 

fibrolysin  in,   104 


Treatment — cont'd. 

heart  stimulants  in.    105 

hygienic,   1*1 

iodides   in,   189,   108,  210 

medicinal,  180 

morphine   in,    194 

nitrites   in,   191 

nitroglycerin    in,   103 

of  dyspnea,  1!)!) 

of  headache,   100 

of  insomnia.    1!)!) 

of  intermittent   claudication,    100 

personal  habits  in,  185 

purgatives  in,  106,  210 

rest  in,  104 

symptomatic,  107 

thyroid  extract  in,    100 

Trunecek's  serum  in,   105 

venesection  in,   104 

veratrum  viride  in,   103 
Trunecek's  serum  in  treatment,  105 
Tuberculosis,  blood  pressure  in,  01 
Tunica  intima,  24 

media,  24 
"Tvcos"    blood    pressure    instrument, 

60 
Typhoid    fever    as    cause    of    arterio- 
sclerosis, 100 
blood  pressure  in,  90 


U 


Ulcer  of  stomach,  167 
Urine,  examination  of,  208 
suppression  of,  211 


Vasa  vasorum,  25 
Vasomotor  system,  48 
Veins,  anatomy  of,  27 

sclerosis  of.  y)6 
Velocity  of  blood  in  animals,  59 

of  blood  in  aorta,  50 
Venesection   in  treatment,   104,   107 
Venous  pressure,  03 

pulse,  07 
Ventricle,  left,  hypertrophy  of.  52 
Veratrum  viride  in  treatment,  103 
Vierordt's  blood  pressure  instrument, 
61 
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